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ABSTRACT 


The purpose of this study was to design and test a prototype 
information retrieval system for health, physical education and recreation 
capable of retrieving desired references to documents useful in the field, 
thereby making such information readily available to users. The references 


were retrieved using descriptor and author terms, or combinations of these. 


The system was also designed so that information could be added 
and updated at regular intervals. It was designed to be adapted to the 
on-line system installed at the University of Alberta Computing Center, 
and a mechanized medium for recording user feedback and document relevance 


was also included in the system design. 


The updating and expansion of a thesaurus for health, physical 
education and recreation was also a significant part of this study. A 
manual indexing procedure was used to describe the information content 


ef the dociment, and to prepare the bibliographical material for input. 


The data base was limited to 300 documents, which were theses 
and dissertations written in the last 25 years and stored in the physical 


education library at the University of Alberta. 


The evaluation of the system by a group of twenty users provided 
the data necessary to conclude that the system, ALRHPER, can be employed 
by physical educators to retrieve bibliographical information on a wide 


Warnety or topies in the field. 
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The construction of the files, the machine search response time, 
and the source language employed, Fortran IV G, make it possible to adapt 


tis system tO tne on-line facilities at ‘the University of Alberta. 


A mechanized medium for recording user feedback and document 
relevance was made possible by way of outputting a tally card in the search 
phase, and utilizing this card to tally the frequency of document retrieval 


and user need. 


The resulting thesaurus for health, physical education and 
recreation proved to be useful in the indexing and retrieval of information 
in the field. The manual system of indexing was effective in describing 
the information contained in the documents. The use of more explanations 
for descriptors, or scope notes, in the thesaurus should improve the manual 


indexing procedure. 
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CHAPTER I 


STATEMENT OF THE PROBLEM 


The question is not whether men need information, for they do. 
Rather, the issue is whether the information available to them 
1s Or the right kind and quantity, of Acceptable accuracy, and 
of appropriate timeliness. 


Nehnevajsa 


iperoduction 

Physical education is a rapidly growing field of knowledge, and 
as in many other subject fields, there is the problem of efficiently 
storing and disseminating information. The great wealth of information 
potentially available to the physical educator in many areas of the field 
stands a high chance of suffering serious losses if information retrieval 
systems are not developed to properly store the information, and, more 


important, make it readily available to the physical educator. 


The physical educator must rely on the field of knowledge if he 
is to implement a curriculum and educate people. This simply states what 
physical educators have realized for many years; in fact the national 
executive of the) Canadian Association for Health, Physical Education and 
Reereation ieluded this principlevin the first constitution of this 


association and the secord aim is written as follows: 


Relating to health and physical education the aims of the 
association shall be: 


° ° ° 


to acquire and disseminate knowledge concerning it. 
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Effective communication links are prime concerns if the professional 
oreanigation is to realize this constitutional aim. An information 
retrieval system designed to meet the specific needs of the professional 
physical educator can contribute to a solution of the communication 


pEODLene im the tteld of physcial education. 


Hemphali (16) and Austin (1) refer to the las between current 
knowledge and that which goes to the development of curriculum in education. 
This information lag is extremely great in their estimation and a major 
concern if education is to have quality im its program. Borkoa (5) notes 
that there exist a number of institutions and related media for the trans- 
mission of information. Although these continue to serve useful functions 
they are inadequate to meet the communication needs of today's society. 
Borko lists some of the factors contributing to their inadequacies: (1) 
the growth in science and technology and the rate at which new knowledge 
becomes available and old knowledge becomes obsolete; (2) the great number 
of working scientists and the large number of publications; (3) the increased 
specialization which makes communication and exchange of information between 
disciplines very difficult; (4) the short time lag between research and 


application making the need for information more pressing. 


Although manual indices remain useful tools for searching, 
exhaustive searching procedures along varying dimensions may be handled 


more effectively by the computer and a coordinate index system. 


ae Problem 


The purpose of this study is to design and test a prototype 


information retrieval system for health, physical education and recreation 
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which is capable of retrieving desired references to documents useful in 
the field, and making such information available to individuals in the 


Sup ject tield, 


Sub-problems 


1. To design a system capable of retrieving bibliographical 


information utilizing descriptor terms and authors, or combinations of these. 


2. To design a system which is capable of being up-dated at 


regular intervals. 


3. To design a system capable of adaption to on-line system 


(IBM 360/67) installed at the University of Alberta computing center. 


4. To design a system providing a mechanized medium by which 


continuous feedback from users is recorded. 


5. To up-date the current thesaurus for health, physical education, 
and recreation. 
Delimitations 


The prototype system deals entirely with unpublished theses and 
doctoral dissertations on microcard or hardcopy. All documents are currently 
on file in the physical education library at the University of Alberta. 


The size of the test system is 300 documents. 
Definition and Explanation of Terms 


AIRHPER: The system is called Alberta Information Retrieval for Health, 
Physical Education and Recreation. 
Careralter Files: The data tiles consistine of the location of each record 


in the inverted file, the number of entries in each current record, and 
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the space available in each record of the inverted file. This information 


is necessary to the maintenance of the inverted file. 


Citation File: The sequential file of bibliographical records which is 
Storedson tape of disc; records from this main file are printed as hits at 


search time. 


Document: An instrument having recorded information capable of being 


handled and read, i.e. microcard or hard copy. 


Document Number: The first five characters of the document reference code. 


Each document is assigned a number in sequence. 


Doeument Reference Code: The code of 15 alphameric characters which 


uniquely identifies the document. 


Hit: A bibliographical reference printed at search time. 


Indexing: The act) of preparing an organized list which specifies or indi- 


cates the information, contents, or topics in a document. 


Information Retrieval System: The system employing an electronic computer 


which is instructed to inform the user on the existence (or non-existence) 
and whereabouts of documents relating to his request. The system ultimately 


provides the user with full document texts. 


Input Profile: The machine card sequence which contains the bibliographical 


information and the tagged descriptor terms to be input to the system files. 


Inverted File: The file containing the document numbers linked to each 


of the term code numbers which have been employed as tags for documents in 
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Natural Language Concepts: The natural language terms taken from the text 
of the document, and used at indexing time to describe the information con- 


Een Ol sthiemcaoe@umen tr 


Precision Ratio: The ratio of the number of relevant documents retrieved 


to the total number of documents retrieved. 


Program LIBRARY: The computer program, written in the source language 
FORTRAN IV CG, which prints che contents of the citation file stoxed on 


magnetic tape. 


Program FILE: The computer program, written in the source language 
FORTRAN IV G, which inputs the system thesaurus, the caretaker files, and 
the input profiles. The computer procedure creates the inverted and cita- 


Eton files, ior adds—data to the existing files. 


Program PRE-FILE: The computer program, written in the source language 
FORTRAN IV G, which inputs the system thesaurus, and the input profiles. 
The computer procedure checks all terms used in the descriptor records, 
and prints out the full citation to be filed, so that it can be verified 


abvthe termination of this’ computer job. 


Program SEARCH: The computer program, written in the source language 
FORTRAN IV G, which inputs the system thesaurus, “the Senet: files, the 
search profiles, and the date of search. The computer procedure searches 
the inverted and citation files to establish the hits which satisfy the 


question, and prints the appropriate references from the citation file. 
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Program TALLY: The computer program, written in the source language 
FORTRAN IV G, which inputs the document numbers found, the current totals, 


and tallies the number of times each document number is input. 


Question: A request to retrieve information which may be stored in the 
syetem tile.” “A form is available to structure Such 4 request so that a 


search profile may be formulated. 


Reearlal Raco; ile ratio of the number of relevant documents retrieved to 
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Searching: The process of examining a series of items until one, or more, 


with the desired properties is found. 


Search Parameter: The part of the search profile which is initiated by the 


parameter operators AND or NOT, and it consists of one or more terms. 


earch se Lorie: he machine card arrangement of descriptor and/or author 
terms, separated by Boolean operators, which is the question input data in 


the program SEARCH. 


Term Code Number: The number assigned to each authorized descriptor term 


in the thesaurus. 


Terms: “Two types of terms are employed in the system. The descriptor terms 
are those authorized terms which appear in the system thesaurus. Author 
terms refer to those author surnames, and initials, which may also be used 


in formulating a search. 


Thesaurus: An authority list of approved descriptor terms where words are 


grouped by concepts or ideas, and synonyms are controlled by references. 
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CHAPTER II 


REVIEW OF THE LITERATURE 


Information retrieval as a term has come into fashion during the 
last decade, yet for many more years Pees have existed ways of retrieving 
information. There exists at present numerous means of discovering and 
rediscovering information and these vary from the reading of the daily 
newspaper to the use of a highly specialized indexing system. Vickery (34) 
indicated that today information retrieval is an aspect of a wider field 
known as human communication; Cherry (10) made reference to information 


retrieval in a discussion of communications engineering. 


Paneaster (21) clarified the distinctions evident in) intormation 
retrieval systems which are designed for specific objectives. An information 
system may retrieve complete document texts, document surrogates, or full 
bibliographical citations. A system that ultimately provides the user with 
the complete text of the document is properly known as a document retrieval 
system. A system that presents only citations is a reference retrieval 
system. An information retrieval system usually operates in a number of 
stages, and although reference citations may be the initial form of output, 
through a subsequent request to the system the user may retrieve the full 
document text. “In using the term information retrieval system, the current 


meaning is primarily a system capable of retrieving documents in answer to 


particular subject requests. 


Lipetz (23) described a very real limitation in the design of 
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information retrieval systems. He illustrated the problems of indexing one 
record, a photographic slide, by describing the dimension of the potential 
attributes of this document. Any one of these attributes, date of photo- 
grap, location of picture, individuals in picture, type of camera used, 
objects in the background, and many others, could serve as the basis for a 
question to the system. Lipetz concluded that not only is it impossible to 
create an information storage and retrieval system that will respond fully 
to all possible questions, but also it would be prohibitively expensive to 
try to approach “such a condition. In actual practice all information systems 
must adopt more modest objectives. Lipetz continued by stating that all 
systems are founded with some degree of knowledge of what kind of records 
are available and what general type of questions interest the potential 


users. 


Physical Education Storage and Retrieval 


The Canadian Department of National Health and Welfare (13) 
currently maintains the Canadian Documentation Centre in Ottawa. This 
centre is responsible for the storage of selected documents in the areas 
health, physical education and recreation. Though entirely a manual systen, 
its function includes the retrieval of information in response to requests 
of Canadians interested in the type of material stored at the Centre. The 


general contents of the centre may be briefly summarized: 


a) Historical materials pertaining to the federal program and 
most provincial programs are stored at the Centre. The information material 


dates back to 1943, with the passing of the National Physical Fitness Act. 


b) Approximately 300 subscriptions to professional journals and 
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periodicals are cataloeued in the centre, 


G)) inesCentre is attenpting to gain a copy of each thesis) written 
by a graduate student who has received a Fitness and Amateur Sport Scholar- 
ship. here is also a somewhat-incomplete list of theses written by Canadians 


who have taken post-graduate work in physical education and recreation. 


d) A reference section of texts, sports dictionaries, Index 
Medicus, and other indices are kept on file and these are used daily in 
searching for bibliographical information to answer queries put to the 


Centre. 


The Educational Materials Consultant for Fitness and Amateur 
Sport estimated the average monthly requests to the Centre at 60 to 75. 
All searching procedures are handled manually, and most documents are made 
available on the interlibrary loan system. The Consultant has indicated 


that the system is not capable of handling large volumes of requests. 


Ofsene(/ ) snepockts: tnateam 1059) see hivsu intemal tomal com ecrence 
on the problems of documentation and information in physical education and 
sport was Oreanized in Graz, Austria, by Recla. Upon the establishment of 
the International Council of Sport and Physical Education VPCSPE ein Pome 
in 1960, Recla and others prepared to form the Documentation and Information 
Bureau of ICSPE. One of the first major tasks of the Bureau was to solve 
the problem of classification, and a special classification committee was 


formed. 


The United States Office of Education (15) through its bureau of 
research has established a clearinghouse for documents on higher education 


at George Washington University. The Higher Education Clearinghouse is part 
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of the Education Resources Information Centre (ERIC); a network of clearing- 
houses that collect and disseminate educational research, documents, articles, 
and bibliographical resources. Although physical education information 
materials are part of this system, it has been designed to handle education 
documents generally, and therefore little use is specifically physical educa- 
tion. Subject specialists at the clearinghouses screen the documents for 
quality and usefulness. Those selected are summarized, then indexed using 
ERIC's thesaurus terms, and finally copied on microfiche. The microfiche 

is stored at ERIC Central, and upon request, they are retrieved and 
reproduced on either hard copy or microfiche. ERIC Central also publishes 
indices and announcements of new acquisitions. Presently, ERIC is partially 
automated and will eventually produce computer tapes containing the full 
record of all current documents for those who want to develop search and 


retrieval capabilities. 


On-Line Retrieval 


Locklider (22) stated that future information storage and 
retrieval systems will rely heavily on the concept of time-sharing. Purure 
systems will require immediate response and direct communication with the 
stored information. A user, through immediate feedback, will be able to 
restructure the search formulation in order to narrow the information response. 
Computer time-sharing has become more generally available; many more inter- 
active systems are being designed (4). Four real-time information retrieval 


systems are briefly described below. 


The BOLD System 
Borko and Burnaugh (6) described the BOLD (Bibliographic On-Line 


Display) document retrieval system. This is a real-time on-line experimental 
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at 
system which is designed for research as well as information storage and 
retrieval. The system utilizes teletypewriters and cathode ray tubes (CRT) 
as terminal devices. The time required to output information using the CRT 
is extremely short, and such information on the CRI can be transferred to 


teletypewriters or magnetic tape for off-line storage. 


Every document entered in the BOLD system must be manually 
indexed, and in order to transform a Feat language request into the 
language utilized by the data base in the BOLD system, a dictionary of 
authorized terms is constructed. The basic entry in the dictionary is the 
descriptor, underwhich entries are defined. The dictionary consists of a 
hierarchical structure that represents a classification of every term in the 
data base. The user has a high degree of control over this dictionary and 


he can add, delete and replace terms to suit his own needs. 


In order to retrieve documents, a man-machine dialogue is initiated. 

The system begins by listing all categories of the data base on the CRT. 
Using a light pen, the user selects a category to which the system responds. 
by flashing all sub-categories. The user continues to work his way through 
the classification tree until retrieval terms which can be used in a search 
request are presented. He then selects one of the modes, search or browse. 
In the search mode, a request is formulated by use of terms along with 
Boolean operators. All document identifiers satisfying the request, ranked 
by the number of retrieval terms it contains, is returned. The user may 
then delete any document and the next document may be requested at any time 
to determine if the article is relevant. In the browse mode any descriptor 
may be used. The browse may be limited to specific categories, or may range 


over the entire data base. The user can browse through documents retrieved 
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by this method and also exsmine abstracts of interest. 


The design of the BOLD system permits the use of dictionaries 
specifically adapted for a given user. It is therefore possible for a user 
to design his own basis of communication through an individual vocabulary 


and classification scheme. 


The CONVERSE System 


Drew et al. (14) described the CONVERSE system which is operational 
at Lockheed Missile and Space Company. The system is designed about a time- 
shared computer with a remote card reader input device and teletypewriter 


ouEpUt Unit: 


The system selects the group of descriptors best describing the 
documents desired. A file of punch cards containing all descriptors in 
the system stands beside the input terminal. There is also a card reader 
capable of reading, at one time, a single manually entered card. The desired 
descriptor cards are selected from this file and arranged, along with the 
control cards, in a deck to be read by the terminal card reader. After 
reading all of the selected cards, the system outputs on a teletypewriter 
the documents that satisfy the request. If three or less documents are found, 
all the bibliographical information is printed. If four to fifteen are found, 
the document reference numbers are output. If more than fifteen are found, 
a count of the number of documents is output. The user in the last instance 


would restructure his search question and input the request again. 


Two magnetic files are used for search and retrieval. The first 
tape file consists of all information appearing as output. The second 


file is an inverted file whereby each descriptor is followed by a list of 
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documents using that descriptor. It is the inverted file which is searched 


in response to requests. 


The system was one of the first operational information retrieval 


systems employing the real-time, time-shared approach. 


Hae WEP PrOecE 


The Technical Information Project (TIP) at Massachusetts Institute 
of Technology was designed and described by Kessler (18) and Salton (31). 
This information retrieval system is operational on a real-time, time-shared 


system with remote teletypewriters for input and output. 


The technical literature searched is within journal articles 

related to physics. The journal title, volume number, page number, article 
title, and author(s), plus other relevant bibliographical information is key 
punched onto cards. This input data is edited and placed on disc storage 

for access by the computer. No abstracting, reviewing, or editing of the 
source material is done. Title words and bibliographical data are relied 

upon for retrieval of the article references. Although no costly data pre- 
paration is necessary, useful information may be lost in this type of searching 


procedure. 


The retrieval system consists of three parts. The SEARCH command 
epeciiiesethe range of journals to be searched, ive. recent issues, a certain 
year, or all journals. The FIND command indicates what elements are to be 
searched s.e., author, words in the title, or source “ot the document. ~ Ihe 
third command, OUTPUT, specified the type of output, i.e. store, DEE, Or 


count the references. 
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Since articles do not have index terms, there are only two ways 
of retrieving relevant material. Words in the title may be specified, or 
articles may be located which share a common element such as author or 
citation. If two documents cite a common reference, it is assumed that they 
dealswith related topics. This type of sharing is termed bibliographic 
coupling and in a narrow technical field this is a reasonable method of 
linking documents. The user of the TIP system can make a preliminary search 
for a title word to limit the amount of material scanned. By then requesting 
articles that share citations, a good amount of the material in a narrow 


sub-field can be found. 


The SMART System 


At Cornell University, Salton (30) has developed the computer - 
based SMART information retrieval system. SMART is designed to take full 
advantage of user interaction with the system. The user may specify a 
search request, analyze the output, and repeatedly respecify the request 
or search made until the users' needs are fulfilled. This system is an 
experimental project and much effort has been devoted to the testing of a 
large variety of automatic retrieval procedures. In the SMART system, both 
documents and search requests are processed, without manual analysis, by one 
of a number of automatic content analysis methods. After determining which 
analysis procedures one desired, the user formulates a search request in full 
English sentences, with no prior coding. The request, along with the full 
text of all documents in the collection, is analyzed according to the speci- 
fied analysis procedures. The request is correlated with the documents in 


storage, and the highly correlated documents are output in the print-out 


phase. 
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The entire text of each document is input to the system with no 
prior editing or indexing. Since no processing is done on the input data, 
the analysis procedures are the core of the SMART system. The request for 
a document can be regarded as another document to be analyzed by the same 
procedures used to analyze the text of all the documents in storage. It is 
these decuments which correlated highly with the request vector that is 
returned as satisfying the request. The request vector may have its terms 
weighted by the user, in addition to being expanded by the analysis procedures. 
Hence, the user may retain control over terms used in the search. The user 
can vary four variables which affect the search by: (1) specifying the 
correlation measures used, (2) changing the correlation threshold value, (3) 


varying the analysis procedures, (4) restructing the search request. 


Salton (29) has summarized the system characteristics of on-line, 
time-sharing information retrieval systems. He has indicated that the advent 
of such computer organization has made possible automatic information handling 
systems that combine many of the services provided by standard library and 
documentation centres while permitting the user to take part in the search 


and retrieval process. 


Such systems can store documents and data descriptions 
as well as user characteristics identifying customer interests 
and needs; they provide facilities for performing automatic 
content analysis and indexing procedures, document abstracting 
services, information search and comparison operations, selective 
information dissemination, and document distribution. 
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A most prominent characteristic of the time-sharing systems is 
the user participation in the system by furnishing eee his 
needs and interests, and thereby directing the search and retrieval opera- 
tions in accordance with the user's special requirements. The media that 
permits the user to communicate with the document or data handling system 
may consist of a variety of input-output terminals, often located at great 
distances from the location of the control system. One system may accommo- 


date many terminals, serving simultaneously many different users. 


Document Description and Indexing 


Baxendale (3) stated that the index to a document collection is 
the prime and central component in any information retrieval system. The 
ultimate effectiveness of the entire system depends upon the adequacy of 


the indexing language, and the consistency of its use. 


Lancaster (21) described two distinct types of failure due to the 
indexing subsystem: (1) those due to indexer errors, and (2) those due to 
a policy decision regarding the average number of terms assigned in indexing. 
The indexer errors may include omission of a term or terms necessary to 
describe an important topic discussed in an article, and the use of a term 
that appears inappropriate to the subject matter of the article. Omissions 
will normally lead to recall failures, while use of an inappropriate term 
can cause either precision failure or a recall failure. The indexing policy 
decision influences the exhaustivity of the indexing. An item of the subject 
matter treated peripherally in an article is not covered in the indexing. 
This topic is regarded as not crucial to the article, and is excluded in 


favour of other topics due to a general policy regarding the average number 


of terms to be assigned. 
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Vickery (34) has explained the problems which exist in deciding 
the contents of a document and manually or mechanically classifying or index- 
ing the material. "In the same section Vickdry has explained the attempts 
to statistically ascertain the probability of retrieving a single document 
knowing the number of terms in the system as well as the number of terms 
used to index a document. If each document were used equally often to 
Bepresent a document, then each would be used F times: Ff = AC/B, where 
A = number of documents in the system, B = number of descriptors in the 
system, and C = the number of descriptors per document. This formula pro- 
duces highly theoretically figures as the underlying assumption in this 
statistic is that each descriptor is used equally often. This does not hold 


in the operation of an actual system. 


In his text, Salton (29) noted that it is usually necessary to 
replace the original words used in a document by standardized entities. A 
set of subject experts choose the appropriate terms and relations using lists 
of permissable terms, including hierarchical arrangements, and thesauri 
specifying various kinds of cross references between terms. The artificiality 
of attempting to restrict the content of documents is a problem, as no 
simplified language is likely to prove generally acceptable. In certain 
circumstances it is necessary to deal with the natural languages and with a 


variety of relations between them. 


Williams (36) has outlined a procedure for assessing the contents 
of a document, and then indexing the same for input to the information 
storage and retrieval system. The use of two indexers was advocated to 
reduce the errors made by indexers. The second indexer checked the work of 


the first and made additions or deletions in the index terms that were 
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deemed necessary. 


Sharp (32) cited the research indicating that the hardware capa- 
bilities for information systems are undoubtedly available, but that the 
problems generated in the software of documentation. Some authors have 


expressed confidence in the success of automatic text analysis. 


The effectiveness of automatic indexing in terms of the Cranfield 
Project was explained by Salton (29). The manual indexing process has proven 
LO belmieghivedesiraplesin’ this project, although 1 1s not possible to say 
that the automatic indexing process is substantially inferior to the manual 
indexing method. The automatic word-word association method appeared to be 
more profitable in the case of larger or less homogeneous collections. In 
this situation the manual indexing tends to be less effective because of the 
variabilities among the indexers adn the difficulties of ensuring a uniform 


application of a given set of indexing rules to all documents. 


Further, Salton (29), has noted that the stem title only procedure 
is effectively equivalent to the KWIC index, and this process that takes into 
account only the words from document titles is not nearly as effective as an 


equally simple process that matches word stems from the full text or abstract. 


An emergent feature of Sharp's(32) review of the literature con- 
cerning index languages and indexing procedure was that.attempts at over - 
sophistication are not worthwhile for many retrieval systems. He cited 
Cleverdon and Keen's finding in the Cranfield Project, that the single term 
index languages are superior to any other type. Salton (29) stated that the 
conclusions reached by the Cranfield Project were substantiated by the 


SMART studies, that being phrase languages are not substantially superior 
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to single terms as indexing devices. 


The view expressed by Baxendale (3) was that computer-aided index- 
ing and interrogation remains quantitatively and economically superior to 
fully automatic methods. A significant technical breakthrough is necessary 
to provide satisfactory methods of full-text processing for content analysis 
and description. It therefore remains necessary to rely upon the manually 


produced description of the document information. 


File Organization and Searching Procedures 


Vickery (34) stated that the organization of a file is not governed 
by the descriptor language, but it is merely a physical design problem. Tape 
oriented systems imply a sequential physical structure in which the data 
elements are usually scanned in sequence. Some designers provide an index 
that is searched first, followed by retrieval from the main file, which is 
sequenced on tape by citation number. Curtice (11) showed that for serial 
media, searching the main file is generally more efficient than searching 
the index. The index must be maintained, and maintenance operations become 
more complex using the inverted file. Curtice further noted that storing 
both the index and the main file on disc will lead to advantages not achieved 
for tape stored.data. Bradhorst, and Eckert (8) reported that in an actual 
system at the NASA Scientific and Technical Information Facility, the straight 
linear file search using tape is an improvement over the inverted index 
search followed by a linear file search. However, Minker and Sable (25) 


described projects where the inverted file approach is used successfully. 


Salton (29) has stated that inverted files using the look-up 


method are normally much more efficient than the complete file search 
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process, since only a small portion of the file needs to be examined. The 
response time in this type of file may be short enough to provide tolerable 
service to individual users on real-time basis. However, the inverted 
system access is normally provided with respect to only a single type of 
key or descriptor, and the system may not therefore be adequate to express 
che retrieval specifications with enough accuracy to satisfy all users. 
Using the inverted file system, the nites of required comparisons depends 
on the number of terms specified by the search request, and as the search 
terms incréase'in number, the larger the size of the file that must be 
examined. Salton continued the comparison of inverted and direct files by 
statistically analyzing the number of characters searched in the direct, 
inverted and the combined (inverted and direct) file systems. The sample 
cited involved the searching of 450 million characters in the direct file 
search of three million items, each of 150 characters. The inverted file 
system required a scan of just over 31 million characters, while it is 
necessary to only scan approximately five million characters using the 


combined file system. 


Lancaster (21) illustrated how file organization has no bearing 
on the recall and precision performance of the system. However, it was 
indicated that the file organization and physical form of the index have 
a proven effect upon such factors as response time, effort of system-user 


and system-operator, form of search product, and system economics. 


ine Evaluation or Computer-Based Retrieval Systems 


In discussing system evaluation it is necessary to distinguish 
between several different types of evaluation environments. Salton (29) 


indicated that:the overriding criteria is the degree to which the system 


by Aa » 
wai 12-4: Ea 
’ 
» 


Pat 
ait a anv ae 


Paar hale apes ne way ° Teis 


e ; 
P Scuby - 
: saat Livedee oTtinees al 
oi ft oft 2 BAS SR nn a. 
" 7 
- 
vd “4 
x i ® G4 / i rt TALS eae 
i * 
‘ J j *. { i a 
6 inedl | 
i“ o 7 =) ] ; 
e aA | 
Ca 4 a) v7 7 af 
a = * = . 
uy H 
z ' s t 
a 
is 
~ 4 ; . 
e 
° 
Pied . - ‘ | 
= 
9 
; 
‘s 
[ - 
= ~ 
i | 7 or ( 
e : 7 : 
1 e Ld 7 7 
_ - « 
7 a A 
7 
7 ae » | , 
i] , = ey a? | o 
1) 
7 poe - = 
phen tenia: 2 sale oe : ei any 


7 7 - 
2 = 7 “s us A > 
7 bes . + -tecy en omer: bu souks G as 


Fasiah peel eet ah hl 


Za 


satisfies the user population. He cited Cleverdon's six main user criteria 
which affect user satisfaction; coverage of the collection, time lag in search, 
form of presentation of the output, user effort, recall of the system, and the 
precision of the system. The evaluation is primarily concentrated on recall 
and precision, or the emphasis is placed upon the analysis and search tech- 
niques that are useful in retrieving wanted material, and in rejecting unwanted 
Material. The recall ratio for a given search is defined as the proportion 

of the relevant documents in the collection that are actually retrieved. The 
precision ratio is the proportion of the total number of items retrieved that 
are actually relevant. It is further explained in the same section that re- 
call and precision calculations are also affected by the cut-off point chosen 
to distinguish relevant from non-relevant documents. It may be necessary to 


adetine the ratios in terms of the ranks of the relevant documents. 


One of the major problems in the evaluation of systems is that the 
recall value is a function of the relevant documents not retrieved as well 
as the relevant documents retrieved. In theory, it would be necessary to 
examine every document in the collection. Salton (29) suggested ways in 
which this can be operationally overcome. Sampling techniques may be used 
to generalize to the entire document collection. A second possible procedure 
is to approximate recall based upon search requests on certain known source 
documents in the collection. Larger systems may attempt a number of searches 


postulating that all relevant documents would be retrieved over many searches. 


Baker and Nance (2) emphasized the necessity to consider environ- 
ment within which systems operate. They considered an information storage 
and retrieval system (ISRS) as a subsystem within a larger system-complex 
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components are linked in a close-looped feedback system in which the user 
response influences both the funding and the operation of the ISRS as it 


attempts to satisfy user needs within a finite budget allocation. 


King (19) cited other studies which emphasize the necessity of 
user interaction, and user satisfaction in system design. He also made 
reference to other research which points to a possible overemphasis on the 
role of the user, and a caution that too many compromises to accommodate 


the user may result in static systems. 


Bourne (7) commented on experiments performed to date concerning 
the testing of storage and retrieval systems. He indicated that it is 
extremely difficult to make meaningful generalizations about the performance 
of various systems. The systems themselves differ widely in a number of 
factors, and the actual numerical values given for a particular indexing 
system would appear to have value for only that system. Hence results of 
system evaluation on only be interpreted in terms of the particular 


system under test. 
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MFTHODS AND PROCEDURES 


Document Selection 


Each document selected for input to the system was a masters' 
thesis or doctoral dissertation written in the past 25 years. An attempt 
fo select @ cross Section of topics in the field of health, physical 
education and recreation was made. The broader terms listed in 
A Thesaurus for Health, Physical Education and Recreation (35) (see Appen- 
dix E), hereafter called the thesaurus, were used as a guide to the topics 


in the field. Some priority for selection was given documents written by 


Ganadian authors. 


Indexing 

Documents were indexed for input to the system utilizing a 
coordinate method. The thesaurus was used as the authority list of descript- 
ors, and only thesaurus terms could be employed to describe the information 


content of a document. 


The exhaustivity of the indexing was governed by the generic 
levels already established in the thesaurus. Standardization of viewpoint 
and level of indexing was closely maintained by one individual performing 


all the indexing, A tendency toward a definite level of imdexing prevailed 


when there was a similarity of information content. 


The number of descriptor terms available in the thesaurus was 665, 


and the frequency of use for terms varied considerably. Although between 4 
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and 24 descriptors were used to index each document, the most frequent number 


of terms employed varied between 6 and 10. 
The rules for indexing follow. 


i ie eindeser Cead the title, thevanstrace (ir avanlapleye sthe 
table ok contents, the purpose of the study or statement of the problem, 


all lists of appended material, and the summary. 


2. The indexer attempted to describe the information content of 
the document by selecting natural language concepts from the document which 
presented potential conjunctions likely to be searched by the users. The 


indexer listed these terms in any order. 


3. The publication year and the periods of time (dates) relevant 


to the information content of the document were noted by the indexer. 


4, The thesaurus was referred to for authority descriptor terms 
which describe the inforamtion content of the document. The natural language 
concepts selected provided assistance in finding the thesaurus terms rele- 
want, and the format of the thesaurus gave insight into further terms which 
may be used. In the use of all terms, two factors were fundamental. Terms 
were used only if they would produce relevant search results, and terms not 
employed merely to classify the information content. At this point in the 
indexing process decisions were made as to the appropriationess of adding 
a new thesaurus term to the authority word list. If the term was not redund- 
ant, and it was decided that the term would be most useful, it was added to 


the existing thesaurus. 


5. The indexer skimmed the document again, and in this operation 
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added necessary terms which modified the terms already selected. An attempt 
was made to index generically as low as the thesaurus would permit. Broader 
terms were added where it was certain that they described the information 


eontent.. The limit to the number of terms was 24, 


6. The authorized indexing terms for the document were printed 
as deseriplors on ‘the indexing coding form. The details mecessary to 


complete the indexing form are described in the next section. 


The indexer was a professional physical educator, and hence very 
familiar with the terminology and the type of research performed in the 
field. This experience permitted the indexer to judge the dimensions by 
which documents would be relevant to the users of the system. The average 


indexing time was recorded and described in the system evaluation. 


Key Punching and Input 

The input profile of machine cards was prepared from the indexing 
coding form (Appendix BB). The profile for each document included) three 
records which were key punched onto between five and ten cards. Each card 


in the profile contained the document referenae code which took the following 


IPOyennNs 


NNNNN-AAAAAAAAA 
where N is a blank or a number 0 to 9 
Ais a letter of the author's surname, 


followed by one blank and initials 


if applicable. 


The authors/title record consisted of three cards; the format for the cards 


is illustrated in Figure 1 and Figure 2. 
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Fieure | The authors/title record (card 1). 


ee ee ee” 79 80 
columns 1 - 15 document reference code 
l6)authors/title record tdentitier (4) 
17 record sequence number 
18 mumber of authors 
IS) =) sie) susbiacha suis aiene 
39 - 58 second author® 
Sg) = ks) Taldetere: penta 


S 79 - 80 title 
Coe so0n tie le (1 One aucnior) 


D559 =—80 title (lf two auchors) 


Figure 2 The authors/tatle record (cards 2eand 3). 
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columns 1 - 15 document reference code 
16 authors/title record identifier (A) 
17 record sequence number 


1S = 30) tatle, on blagk 


The source record consisted of 1’ card: the format for the card 


is tilustrated in Figure 3. 


Figure 3 The source record. 
16 1718 5) 55 666872 80 
columns 1 - 15 document reference code 


16 source record identifier (C) 
18 - 17 record sequence number 
18 - 50 university source 
51 - 54 year of completion/publication 
55 - 65 shelf number (L.C. Number) 
66 - 67 library location 
68 — Ji form mieréeard, (MICR) “or 


hard copy (COPY) 


The descriptor record consisted of from 1 to 6 cards; the card 


format is shown in Figure 4. 
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Figure 4 ihe deseriptor record. 


ee ne ee marr ee oe 


it ae Gee 49 65 80 


columns 1 - 15 document reference code 
l6édesctipter record: identifier (D) 
lj -sovetitstemescriptor 
33 - 48 second descriptor 
io> Oo third descriptor 


655=960 Lourth, descriptor 


The last descriptor field must be a blank field unless the 


maximum 24 descriptor terms are entered. 


A sample input profile appears in Appendix C, and this illustration 


gives the order and meaning to the description above. 


File Organization 


The document input profiles were read into the computer on machine 
cards and the bibliographic information was stored by document number in 
the direct access storage citation file. The descriptor terms, in the input 
profile, were read and verified with the system thesaurus and a term code 
number was looked up for each of the descriptors. The document number, 
linked to each of the term code numbers, was entered in the system inverted 
file. The inverted file contained a record on direct access storage for 


each term used to index the documents in the citation file. The position 
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Ob mecords ine the inverted file, and the nécessary data to: maintain this 
file, was stored in the caretaker files. The computer program procedure 
FILE was designed to read the input profiles, create or add to the citation 


and inverted files, and update and output the caretakey files. 


Updating Procedure 


The computer program procedure FILE was used to recreate the 
system files following any changes or update to the current files. If new 
terms were added to the system thesaurus, the terms were added to the 
thesaurus card file in alphabetical order (see thesaurus Appendix E). 

The files were searched by the program SEARCH to output the documents 

already in the system which might be indexed with one or more of the new 
terms, The terms were added to the appropriate document input profiles. 
The files could be then recreated on a new tape, and used for subsequent 


searching. 


Documents were deleted by removing the input profiles from the 
card files, adding new documents in their places if desired and recreating 
the new inverted and citation files by the program procedure FILE. The 
document numbers deleted were attached to new document entries to the 


system. 


Format of the Question 


The user of the system was required to structure the question to 
be input in the clearest possible manner. From this well defined question, 
the question coding form (Appendix B) and the system thesaurus could be 
employed to formulate the search parameters. This involvement of the user 


4n the actual structure of the search was essential for any system which is 
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capable, or potentially capable, of real time interaction with the user. 


The user had the opportunity of formulating term parameters 
which could be employed in searching descriptor records, or author records 
and descriptor records. The descriptor terms used had to be authorized 
descriptors in the system thesaurus. Author terms could be 20 characters 
in length, surname followed by one blank, first initial, period punctuation, 
second initial, period punctuation, and repeat for any number of initials. 


Any portion of the 20 character field could also be searched. 


The user filled in the heading of the question on the question 
form, and completed his name and address. The search profile was initiated 
by the parameter operator AND descriptor terms followed the first operator 
as the design of the system demanded that the first parameter be a descriptor 
Bera The following rules guided the formulation of the remainder of 


the jsearch ‘protile: 


1. Each new parameter must begin with AND or NOT. 

2. Descriptor parameters precede author parameters. 

3. While using author terms, AND parameters precede NOT 
parameters, and only one AND and/or one NOT parameter is 
permitted. 

4. A single parameter may not contain both author and descriptor 
terms. 

5. The maximum number of parameters to a question is 10, and a 
maximum of 25 terms may be used in any one parameter. 

6. The identifiers D or A must be included with any term ina 


parameter. 


 » wae | UU Ta Re 
ine ant? - ; ; c 


i | 
7 “ane ot Wide Goi) gies 
7 
’ 7 ” i 
| : | : : aie ita a 
- . : j an @ ~—=a ty ti jr wi i 
7 e1p pep se ry poe) Wo “a: | - bes : 
be: state) jaegu niltoires al Boveds 
& - i S - ne - ae, 7 = 7 2 : y ate 
1 piu ra 7¥1°SoR9 Penee i S72 sBb7619S7 2 
i | | 1 i . a8 | Bit"! = 
‘ | a 7 4 Le 
ny? 4 wb T i 
a’ 4 = ' f » 
- a 2 ‘a Z 
| 3 t by \ f is 
i } ’ } 
ra 7 : Fi 
© ‘hy if} 
‘ a “ » 
i H : } | 
: ey i : Lan Bt j "Wile OF GTR 
Ja &} 
" j 
é 1 + E P - f 
Ns ! 
aa ig 
ze" ' * - 7 "mA? s 41 in 
{ re ‘ iste teeta sitio. of ie 
et a5 - et A ying 4 > | o Siay 
bi - od igs 
’ a + 
IAG EL + wes May i Tere So sHes 300 VE Tes ese 
* » = 4 e he) ee aa 
. ; 
a - 
~~ 
| = ph. oT 76° ecu G3 CTs 12 * 42u7 Pid 4 " 
| 7 am ag“) 
7 ka Dd sine. 4h, tnt _ fre 
: = : >, - 
TT : _ ° 


7 . oe ep) aan cine fe 
| 7 - : ane ras _ 


at 


/. im order that the files may be searched, the profile must 


conclude with the command SEARCH. 


Towincrease the probability of satistying @ parameter, Ti was 
necessary to examine the thesaurus for synonyms and near-synonyms which 
could complement the descriptor parameter. The greater the number of terms 
in any one parameter, the higher the probability of satisfying the given 


parameter, 


In order to improve the precision of the response, the number of 
AND parameters, or NOT parameters, was increased. The output response to 
any question was altered by the number of parameters, and the number of terms 


within each parameter. 


The question structure was conveyed to the machine through the 
logic variable. The values which the logic variable may have within a 


single question are as follows: 


AND initiates a new parameter, and any one term listed under 
ti wWihblieseticry he paraneter. 
NOT initiates a logical NOT parameter; the terms listed under 


te must mot be included in a hit. 


The system output document references which satisfied all para- 


meters listed in the search profile. 


Key Punching and Searching 


The search profile of machine cards was prepared trom the 
Question Form. There were five types of cards permitted in the question, 


and these are presented below in the order appearing in ithe profile. 
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The heading card format is illustrated (Figure 5) and explained 


below. 
Figure 5 The heading card. 
] 6 80 
columns 1 - 5 the heading TITLE or AGAIN followed by 
one blank. 
6 - 80 appropriate title for the question - 
or user comments as a heading for each 
page of the final output for the question. 
The address card format is illustrated (Figure 6) and explained 
below. 
Figure 6 The address card. 


1 5 26 56 80 


columns 1 - 4 the word FOR followed by one blank. 
5 - 25 users name 


96 - 53 address, number and street or blank. 
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56 - 80 address, city and province or blank. 


The address card was omitted if a single user had submitted more 
than one question. The heading card of the second and subsequent questions 
should begin with AGAIN, no address card follows, and the series of questions 


from this user was run consecutively. 


The parameter card format is illustrated (Figure 7) and explained 


below. This card contained the jogic variable. 


Figure 7 The parameter card. 
Pg 80 
columns 1 - 3 the parameter words AND or NOT 
4 — 80 blank 


The term card format is illustrated (Figure 8) and explained 
below. This card contained the term identifier and the author or descriptor 


term. 


Figure 8 The term card. 


joes 80 
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columns I - “2 the téemmeidentiftera(Avor D) andacnesblank 
3 - 80 the descriptor term or author term (the 

first Lé-characters of the descriptor ‘term, 
and the first 20,0f the author term are 


recognized). 


The search card format is illustrated (Figure 9) and explained 


below. 


Hieire 9 The search card. 


! 7 80 
columns 1 - 6 the command SEARCH 


da OO Mp Lae 


An illustration of the search profile appears in Appendix C, 


and this illustration gives order and meaning to the description above. 


File Search and Output 


The search profile was read and the descriptor terms used in the 
question were verified with the system thesaurus. If any term used was in 
error, or there appeared a serious error in the profile, no search was 
performed and an appropriate message was output. If no errors occurred, 
the system inverted file was searched to retrieve the document numbers 


which satisfied the descriptor parameters in the question. If author 
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parameters were included, the procedure checked the author parameters by 
comparing the input author term(s) to the citation file records found by 
the descriptor parameters. Those citations satisfying all parameters of a 
question were printed. Eech question was treated separately, and if errors 
prevented the response to the question, this did not interfere with the 
response to any other question in the batched series of profiles. The 
SEARCH command had to be provided in order to initiate aie search otherwise 
the procedure would only verify the terms used and output appropriate 


messages concerning the profile. 


On the first page of output the question number, date, heading 
for the question, and the name and address of the user was printed. The 
print-out of the search profile and the appropriate bibliographical response 
followed. If the response continued on subsequent pages, the question 
heading began each new page of bibliographical information. The first page 
of output did not include the address of the user if the question was the 
second or more in a series submitted by the same user.- A single machine 
card was punched with the document reference code corresponding to each 
hit in the response. The program procedure SEARCH performed the above 


operations. 
System Feedback 


The output for a given user's request coulda immediately be sent 
to the user. ees facie opportunity of selecting the appropriate 
references, and returning the corresponding machine cards for document 
retrieval. Prior to sending the machine cards to users, the cards were 
tallied so that a record was kept of the frequency a given document was 


found in the searches performed. Upon return of the cards for document 
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retrieval, the cards were again tallied so that the frequency found could be 
compared with the frequency a given document is requested and used. This 
information provided data on the relevance of information in the system, 

as well as some indication of the needs of the users. The program TALLY 
provided the procedure for counting machine cards, for each document in the 


system, and printing the current tally. 


System Evaluation 


A selection of 20 potential users of the system were requested 
to structure guestions to be put to the system. These users participated 
in the formulation of two different search profiles on different topics. 
The questions were structured knowing the general content of the main file 
but with no knowledge of the actual number of documents which should be 
output. The users were given a brief explanation of the search procedure 
and were shown sample search profiles. Knowing the searching possibilities, 
they were asked to structure the questions. The response to 20 questions 
yielded data which could be employed in calculating the mean recall and 
precision ratios for the system. The average search time for the system, 
the user effort, and the user comments were also recorded. The indexing 
procedure was evaluated and the man-hours to perform this operation were 


recorded. 
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CHAPTER IV 


DETAILS FOR USE OF THE PROGRAMS 


The Pre-File Phase 


The program PRE-FILE reads the number of thesaurus terms, the 
card deck of thesaurus terms, the number of profiles and the input profile 
cards to be entered to the system. The program verifies the descriptors 
inthe protilés and prints the entire citation *record which is 256 °bytes 


in length. 


Prior to the running of the FILE program, all profiles may be 
checked in this manner for errors in the citation information or in the 
descriptor record. The print-out is checked manually, all errors are 
corrected, and the PRE-FILE program is run a second time. This procedure 


is repeated until all errors have been eliminated. 


The number of profiles run at any one time should not be more than 
100 so that the manual checking procedure can be effective. The thesaurus 


used in the pre-file phase is identical to that used in the FILE program. 


The job should be submitted with a time limit of 2 minutes, and 
the number of lines required should have as its limit 4000 lines when 100 


profiles are processed. 


The flow diagram of the PRE-FILE computer procedure is: given in 
Appendix F. The source listing of the program PRE-FILE is given in 


Appendix G, and the arrangement of control cards is illustrated in Figure 


10. 
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The File Phase 


The program FILE reads the number of thesaurus terms, the card 
deck of thesaurus terms, the cards containing the caretaker file information, 
the number Of profiles and the input profile cards to be entered fo the 
system. The program verifies the descriptors in the profiles, creates the 


files or adds tov the existing files;-and prints the citations. 


{It is necessary to write skeletal records in storage upon initially 
creating the file. The source listing of the program FILE (Appendix G) 
identifies the portion of the program which must be contained on the initial 
create operation, and removed on subsequent jobs when the additions or up- 
dates are made to the file. The control cards necessary on the initial 
create operation would differ from those employed on subsequent jobs when 
updates or additions are made. The initial create job requires the job step 
to copy the inverted and citation files from disc to tape at the end of 
program execution. Subsequent file jobs require the opening step of copying 
the files from magnetic tape ontodisc storage before the program can be 


executed. 


The program FILE handles the total filing procedure, and the current 
caretaker files must ses be input with this job. If any term error has 
occurred in the input profiles, the program will point out the error, and 
only file those document entries which have been verified as correct. The 
program writes the files by the random access method, ana the organization 
of the HA peek file disc space follows. The program writes the new record 
on the physical record, and the write begins at the next physical record if 


enough space for the logical record is not available on the current physical 


record. Therefore, in creating logical records, there is no continuation 
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on successive physical records. The size of any record is limited to the 
length of the one physical record. However, the program procedure writes, 

or adds to, an existing logical record and overflows, or chains, if there 

is insufficient space available in the Toga record. in this case the size 
of any one record is limited by the length of one physical record, and the size 
or the initial record in the inverted file. If overflow is necessary on 

any given file operation, the program demands that on any subsequent file 
operation the entire files be recreated with an increase in the space fer 

all records. This change may be made by altering the update record in the 
caretaker files. This built-in procedure keeps the number of overflow records 
to a minimum, therefore the resulting efficiency of the file maintains 

optimum search time. The citation file is organized on disc space sequen- 


tvally, -althougheall records are written by direct asscess. 


A total of 100 profiles should be input on the initial operation 
of the FILE program which will open and create the files. The caretaker 
files used on the initial run are illustrated in Figure 11, including the 
update record, location records, number of elements records, and space 
available records. There should be a five column card field for each 


thesaurus term over each of the latter three records noted above. 


After the initial job to create the inverted and citation files, 
the program can be utilized to make additions of up to 100 input profiles 
on any subsequent job. Tle current caretaker files (o.tput from the previous 
file job) must be used in any file operation which follows the initial job, © 


and they are output in the form of punched cards. 


The job should be submitted with a time limit of 4 minutes, and 
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FIGURE 10 


THE ARRANGEMENT OF CONTROL CARDS 


PROGRAM PRE-FILE 


The following arrangement follows the JOB card 


// TERMITT EXEC FORTGLG 


[i LEEDASYSIN| DD * 


The Object Deck of Program 


/* 
//GO.FTO1LFOO1 DD UNIT=SYSDA, DISP=NEW, 

// SPACE=(7224 50), 

eh DCB=(RECFM=FB, LRECL=258, BLKSIZE=7224) 


//GO.SYSIN DD 


The Thesaurus and Input Profile Deck 


SPACE(K) (1615) 
_SPACE AVAILABLE IN EACH RECORD FILE 


“Toc OC (kK) is “C16 15) 


ATE OE PY AE RT TT RS 


LOCNUM (14) ADDFAC (14) LCHAIN(1 5) 
CURRENT ADDITION RECORD 
LOCATION FACTOR LOCATION 
NUMBER IN OVER FLOW 


UPDATE RECORD CARD 


<euotoe (1615) 
NUMBER OF ELEMENTS IN EACH FILE RECORD 


LOCATION OF EACH RECORD IN FILE 
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LADD (15) 
ADDRESS 
LOCATION 

IN OVERFLOW 


FIGURE 11: THE CARETAKER FILES CARD RECORD FORMAT 
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the number of lines required should have as its limit 4000 tines when 


100 profiles are processed. 


The flow diagram of the computer procedure is given in Appendix 
F, The source listing of the program appears in Appendix G, and the arrange- 
ment of the control cards is illustrated in Figure 12. The schematic 


diagram of the file procedure appears in Figures 13 and 14. 
The Search Phase 


The program SEARCH reads the number of thesaurus terms, the card 
deck Bf thesaurus terms, the cards containing the caretaker file information 
excluding the first update record card, the date of the search and the series 
of one or more search profiles. The program verifies the descriptor terms 
in the search profiles, and searches the system inverted files for the 
document hits. Although the questions are run in the batch environment, 
each is handled separately for all operations of the program. In this 
manner, a serious error occuring in any one question will not interfere 


with the execution of any other search profile. 


If author-terms have been used in any search formulation, the 
procedure searches the citation file records which have been established 
aiter tiesinverted file search. It is only possible to search authors 
if a previous descriptor parameter is used to reduce the number of citation 


tTecoras to be searched. 


Although it is possible to search any part of the author—field, 
+f author initials are not included it is possible to retrieve irrelevant 
is,if the author term "Smith" is used, related documents 


iianeGvemsltealoyel.,  Ilehe 


by "Smithers" will also be found. In order for the search of the inverted 
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PLCURE, 12 


THE ARRANGEMENT OF CONTROL CARDS 


PROGRAM FILE 


The following arrangement follows the JOB card 


// COPYIF EXEC PGM=LEBGENER 


7 (SYSERINT DD es YSOUL=A 

//SYSIN DD DUMMY 

Fy SYSULL | DD UNIT=SYSTP, DIP=OLD, DSNAME=IFILE, 

eL VOLUME=(, RETAIN , SER=T00027). 

(J evsur2 DD UNIT=SYSDA, DIP=(NEW, PASS) ,SPACE=(CYL,1). 
// DCB=(RECFM=F , LRECL=7292 , BLKSLZE=7 292) 


//COPYCF EXEC PGM=LEBGENER 


//SYSPRINT DD SYSOUT=A 

(4 SYSUTL DD “UNIT=SYSTP ,DISP=O0LD, DSNAME=CFILE,LABEL=(2,SL) . 
if VOLUME=(,RETAIN, SER=T00027) 

See DD UNET=SYSDA,DISP=(NEW, PAGS) ;SPACE=(CYL, 2), 

Hl DCB=(RECFM=F , LRECL=258 , BLKSIZE=258) . 


The above statements are removed one the intial job 
//LERMILTY EXEC FPORTCLG 


//FORT.SYSIN DD 


The Object Deck of Program 
/* 
//CO.FTO2FOOIL DD DSNAME=*.COPYIF.SYSUT2,DISP=(OLD, PASS) 


//GO.FTOIFOO1 DD DSNAME=* .COPYCF.SYSUT2,DISP=(OLD, PASS) 
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The last two statements are replaced by the following four on the 
initial job 
//GO.FTO2FOOL DD UNIT=SYSDA.DISP=(NEW,PASS) ,SPACE=(CYL,1), 
if DCB=(RECFM=F , LRECL=7292 , BLKSIZE=7292) 
//GO.FTOLFOO1 ‘DD DISP=(NEW, PASS) , UNIT=SYSDA,SPACE=(CYL, 2), 
Vy DCB=(RECFM=F , LRECL=258 , BLKSIZE=258) 


//GO.SYSIN DD * 


The Thesaurus Caretaker Files (including update card), and Input 
profile Deck 
/* 


//IFOUT EXEC PGM=[EBGENER 


P/SYSPRINT, DD SYSOUT=A 

PESTS Ute. DD DSNAME=*.TERMITT.GO.FTO2FO0O1,DISP=(OLD, DELETE) 
//SYSUT2 DD UNIT=SYSTP,DISP=(NEW,KEEP) ,DSNAME=I FILE, 

We, DCB=(RECFM=F .LRECL=7292, BLKSIZE=7292) , 

Ie) VOLUME=(, RETAIN , SER=T00027) 


//CFOUT EXEC PGM=IEBGENER 


/ /SYSPRINT DD SYSOUT=A 

//SYSIN DD DUMMY 

F SVSUEL DD DSNAME=*.TERMITT.CO.FTO1FOO1,DISP=(OLD,DELETE) 
ji SVSuC2 DCB=(RECFM=F , LRECL=258 , BLKSIZE=7740) ,LABEL=(2,SL), 
eh VOLUME=(, RETAIN , SER=T00027) 


/* 
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and citation files to proceed following each profile or question, the command 
SEARCH must be included at the end of the profile. If this card does not 
appear in the profile the terms of Vthe profile will pe verified, bur me 
searching of the main files will take place and therefore no document hits 
will be printed. The program SEARCH prints the headings, the user's name, 
the search profile input, and follows with the print of all the eatations 
found. If errors occurred in the search protile, the appropriate messages 
are printed. Also a machine card is punched for each document output. The 


machine card format is illustrated in Appendix C. 


There Ws Mo [iiite Limit to the numbperver Search profiles Enat 
may be run at any one time. The thesaurus used in this computer procedure 
should be the current thesaurus which has been used in the pre-file and 


the file phases. 


The search job should be submitted with a time limit of 3 minutes, 
and the number of lines required should have as its limit 5000 when upwards 
tO 20 questions are being processed. The time required is @ tunction of the 
complexity of the questions, while the.number of lines necessary is governed 


by the output expected from the questions put to the system. 


The control cards necessary for the search operation include the 
initial steps of Copying the files from tape onto disc. At the termination 


@f the Search, the files are. copied from disc onto magnetic tape, 


The tlow diagram of the SEARCH computer procedure 15 given vin 
Appendix F. The source listing of the program SEARCH appears in Appendix 
G, and the output from the search is illustrated in Figure 15. Arrangement 


of the control cards, for this program is aliustteated in Yarure 16, 
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FIGURE 16 


THE ARRANGEMENT OF CONTROL CARDS 


PROGRAM SEARCH 


The following arrangement follows the JOB card. 


//COPYIF EXEC PGM=[EBGENER 


//SYSPRINT DD SYSOUT=A 

//SYSIN DD UNIT=SYSTP.DISP=OLD,DSNAME=IFILE, 

i] VOLUME=(, RETAIN, SER=T00027) 

//SYSUT2 DD UNIT=SYSDA,DISP=(NEW,PASS) ,SPACE=(CYL,1), 
// DCB=(RECEM=F , LRECL=/292 , BLKSLZE=7 292) 


//COPYCF EXEC PGM=IEBGENER 


//SYSPRINT DD SYSOUT=A 

iS Usih DD DUMMY 

1 SYSUTL DD UNIT=SYSTIP ,DISP=OLD ,DSNAME=CFILE,LABEL=(2,SL), 
// VOLUME=(, RETAIN , SER=TO0027) 

LY SNSULD DD UNIT=SYSDA,DISP=(NI 

hes | DCB=(RECFM=F , LRECL=258 , BLKSIZE=258) 


//TERMITT EXEC FORTGLG 
//LKED.SYSIN De 


The Object Deck of Program 


/x 


//GO.FTO1FOO1 DD DSNAME=*.COPYCF.SYSUT2,DISP=(OLD, PASS) 


//GO.FTO2FOOl DD DSNAME=*.COPYLF.SYSUT2,DISP=(OLD,PASS) 


//GO.SYSIN DD eas 


EW,PASS) ,SPACE=(CYL,2), 
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The Thesaurus, Caretaker Files (without update card) sthe Date Card, 


and the Deck of Search Profiles 
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The Tally of Documents 

The program TALLY reads the number of documents in system, the 
date and label and the card deck of cumulated totals for each document in 
the system, and reads each of the machine cards output from the SEARCH 
program. This tally procedure adds the number of cards for each document 
to the current cumulated total. After completing this totalling procedure 
the program punches the cumulated total for each document number on cards 
im tive column cutelds, and prints the current cumulated totale. It is 
therefore possible to keep the tallies for the number of times a given 
document is hit over a number of questions, a separate tally for the number 


of times a given document has actually been requested. 


The card deck of cumulated totals varies in size with the number 
of documents currently in the system. The cards output from the SEARCH 
program may be entered in any order, and the program will process up to 
1000 cards within the 2 minute time limit. The number of lines required 
should have as its limit one-fifth of the number of documents in the collec- 
tion. That is 1000 lines would be sufficient for 5000 documents in the 


collection. 


The flow diagram of the program TALLY is given in Appendix F. 
The source listing of the program TALLY appears in Appendix G, while the 


arrangement of control cards appears in Figure 17. 


ihe Print-Out, of the Library 
The program LIBRARY reads the magnetic tape citation file. The 
program procedure prints each document citation in the file, until the 


end of the file has been reached. 
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This program can be used to check the contents of the citation 


filevaidimay be useful by the users and. manasers.of/ the information file. — 


the number of records read in the citation file has no finite 
limit, except the length of the magnetic tape. The job should be submitted 
with a time limit of three minutes, and the number of lines required is ten 


times the number of documents in the system. 


The flow diagram of the LIBRARY computer procedure is given in 
Appendix F. The source listing of the program LIBRARY appears in Appendix 


G, while the arrangement of the control cards is illustrated in Figure 18. 


system Library Programs 


The following programs, which are part of the system library at 
the Computing Centre, University of Alberta, were employed as sub-programs: 
BISORT, ICMPAR, and IMOVE*. The source listings of the programs appear in 


Appendix G. 


The Computer Hardware 


All computer jobs for this prototype information retrieval 
system were handled by the University of Alberta Computing Centre. The 
system installed at this centre is the IBM 360 model 6/7, and the configura-— 


tion relevant to this project is outlined below, 


The main frame consists of the central processing unit 2067-1, three 


core storage units 2365-2(768K storage), and the operators console 1052. 


bine author wishes to thank Frank Jacobsen for permission to use 
these computer programs. 
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The system input output devices include the line printer 1403N1 
(1100 lines/minute), the card read/punch unit 2540 (reads 1000 cards/ 


minute, punches 300 cards/minute), and the print read control unit 2821. 


The auxiliary storage devices used include the direct access 
storage unit 2314 which contains eight separate disc drives. Each disc 
drive has a storage capacity of 28 million characters. The magnetic tape 
drive 2400-2 employed is a 9 track unit. The tape control unit 2803 


completes the description of the auxiliary storage devices. 
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FIGURE 17 


THE ARRANGEMENT OF CONTROL CARDS 


PROGRAM TALLY 


The following arrangement follows the JOB card. 


//TERMLTT EXEC. FORTGLG 


FLKED-SYSIN DD * 


The Object Deck of the Program 


/* 
“ 


(#CO.S¥ESIN DD * 


The Cumulated Totals Card Deck and Tally Cards 


FIGURE 18 


THE ARRANGEMENT OF CONTROL CARDS 


PROGRAM LIBRARY — 


The following arrangement follows the JOB card. 
//TERMITT EXEC FORTGLG 


//LKED.SYSIN DD * 


The Object Deck of the Program 
/% 
//GO.FTOIFOOlL DD UNIT=SYSTP,DISP=OLD,DSNAME=CFILE,LABEL=(2,SL,,IN), 
ii VOLUME=SER=T00027 
ai DCB=(REGCFM=F , LRECL=258 , BLKSIZE=258) 


/* 


52 


. " a ns 77 s 
, or, ae se 6": “Pra 
: ; 20.0") JON SY ERS = 


J 
7 ; a 
~~” wien - 
P } Tye oy Mi ! 4 
4 ra 7 
i 
y 
a 7 
pas [ : 
? 
- - 
5 14 io 
« ** 7 
se ‘ ; 
* 
. 
“" : =) 
4 Ci 
: 
® 
, 
- -* ' y 
i” 
- 
+ 
- ! 
. 
7 2. 
« 
= ~ = 
’ 1 . bs 
7 { : 4 ‘ . 
* ~ 
as © ] Ls a 
» 
i a * » 7 
: i] 
: 7 : “i - 
. = a -) 1 ee Sele ‘ x - - : . a 
7 - i 
; . : Sage ROSS EE Shale aes 
ty iy - i Py x ar 7 _ 7 
7 7) I 


ae: = 8 : tome 


a 5 

at, <a 

> , a — 
— 


CHAPTER V 


THE EVALUATION OF THE SYSTEM 


User Request and Retrieval 


A group of nineteen physical education graduate students and one 
physical education faculty member were selected as potential users, and 
requested to structure questions to be put to the system. These users 
participated in the formulation of at least two different search profiles 
on a topic of interest to the user. The questions were structured knowing 
the general contents of the main file, but with no knowledge of the actual 


number of documents which might be output as a response. 


The users had no previous experience with this system, or any 
similar information retrieval system. It was therefore necessary to briefly 
explain the searching procedure, and the principle of employing Boolean 
operators to manipulate the precision of the search. Sample search profiles 
were also explained, and questions concerning the samples were discussed. 

It was necessary to describe the use of the controlled vocabulary, and to 
familiarize the users with the system thesaurus. Users were also informed 
that the system was capable of searching authors as well as descriptors. 
Following this period of introduction, the users were requested to formulate 
questions and then to commence the structure of two search profiles. The 
profiles were to be completed on the same topic, but took the following 
forms: the first was to be a general question on the topic, low in precision, 


and producing a number of bibliographical hits; the second profile was to be 
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specific, high in precision, and therefore producing a reduced number of 
bibliographical hits. The type of guidance given the users was of a con- 
sultative nature. Questions were answered, and these usually took the form 
or reviewing the principie of Boolean operators, and thereby informing the 
(eer Or tie relevancy Of Wiis prozile structure in lien of the question 
asked. The tester made every attempt to leave the structure of the profile 
to the user, answered questions, Bid enee tered the user in employing the 
thesaurus to find desired terms. The users were encouraged to formulate 


any other questions for which they might wish to gain a response. 


The profiles formulated by the twenty users were key punched 
and run in the computer job SEARCH. The search response was given to the 
user on the second meeting, and the user was also supplied with a complete 
listing of the contents of the system library, or citation file. The user 
manually reviewed the library for the references relevant to the questions 
asked. The search output received could then be compared with the refer- 
ences deemed relevant to the question. Only those profiles agreed to be 
representative of the questions asked were used in the data for the system 


evaluation. 


The recall and precision percentages were calculated for each 
user, and the mean values over the twenty users were also recorded. The 


formulae employed are given below: 


No. of Relevant Retrieved x 100 
Total Relevant ine Colvtecton 


i} 


Recall (%) 


No. of Relevant Retrieved x 100 
Total Number Retrieved 


H} 


Precision (%) 


The results of the testing appear in Appendix D, and the recall percentages 
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vary between 504 and 100% with the mean recall 80.55% The precision 


percentages vary between 80% and 100%, with the mean precision at 98.60%. 


During the testing procedure, the users were requested to comment 
Eegarding the difficulty of formulating the search profile. The user 
effort was observed during the actual profile structure where an understanding 
of the principle of the Boolean operator was necessary, and where some 
familiarity with the thesaurus was also helpful. The tester found that the 
users had little effort understanding the principle of formulating a search 
profile, and that they found the thesaurus complete on many topics. It was 
evident that as experience with the thesaurus continued, the user was more 


capable of quickly making a search profile. 


The time lag between search formulation and search response was 
as short as two hours, and the longest was twelve hours. The format of 


the search print appeared clear and meaningful to the user. 


The Indexing Procedure 


The indexer averaged 16 minutes per document in completing the 
indexing procedure. This figure includes all aspects of completing the 
indexing coding form, and assigning the descriptor terms to the document. 
This average time was calculated after the indexer had completed 25 


documents, and was therefore familiar with the procedure. 


Key Punching 


The total cost for key punching and verifying the 300 input 
profiles was 16 hours ($44.00). This resulted in a mean cost Of ..053 ious 


($0.15) per document input orofile. This cost figure is based upon $2.75 
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per hour for key punching and verifying. 


The following analysis covers the important computer job operations 
of the prototype system, AIRHPER, and the costs are calculated based on the 


computer charge of six dollars ($6.00) per minute. 
ihe Pre=File Phase 


The total job time required to process 100 documents was 1.19 
mimes, and a cost of 5/214 (or .012 minutes, S0708 per document). The 
number of man-hours to correct errors in the profiles could not be evaluated, 


however, the time to correct 100 documents was very minimal. 


The computer storage region necessary for the program PRE-FILE 


was 96K. 


dhe File Phase 


The total job time required by FILE to process 100 documents 
Snernhesinitial ereate job was 3.96 minutes or a cost Gf 323.76. . Ine total 
time required to process 100 documents on subsequent runs was 3.55 minutes, 


Bure ecOst Om 520,30) 


The actual execution time to process 100 documents after the 
initial job was 2.89 minutes, and this amounted to .029 minutes per document. 
The remaining time was overhead time, necessary to all file procedures 
regardless of the number of documents input. This time is made up of the 
steps to copy the files from tape to disc, to link-edit, and to copy the 


files from disc to magnetic tape at the end of execution. 


The computer storage region necessary for the program FILE was 
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TABLE I 


SUMMARY OF PREPARATION AND FILE COSTS PER DOCUMENT 


Time $ 
Indexing .206 hours 1.30% 
Key punching 053 neues Ores 
Pre-File Phase .012 minutes O07, 
File Phase .035 minutes** OFZ. 
Total L.74 


* estimated indexing cost $5.00 per hour 


bys 
She 


includes overhead charges 


The Search Phase 


The overhead time necessary to operate the SEARCH program regard- 
less of the number of questions was -43 minutes, representing an initial 
cost of $2.58. The time to execute a search on a single question varies 
as the complexity of the question and the use of author terms. A question 
having up to four parameters, with twelve descriptor terms and no éuthor 
terms, will execute in a time up to.06 minutes. This represents a cost of 
approximately $0.36. A similar question employing authors to gain the 


same output will execute in a slightly shorter period, up to .95 minutes. 
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CHAPTER VI 


SUMMARY AND CONCLUSIONS 


Summary 


The purpose of this study was to design and test a prototype 
information retrieval system for health, physical education and recreation 
capable of retrieving desired references to documents useful in the field, 
and making such information available to users. The references were re- 


trieved using descriptor and author terms, or combinations of these. 


The system was also designed so that information could be added 
ee updated at regular intervals. It was designed to be adapted to the 
on-line system installed at the University of Alberta Computing Center, 
and a mechanized medium for recording user feedback and document relevance 


was also included in the system design. 


The updating and expansion of the thesaurus for health, physical 
education and recreation was also a significant part of this study. A manual 
indexing procedure was used to describe the information content of the 


documents, and prepare the bibliographical material for input. 


The data base was limited to 300 documents, and these were theses 
and dissertations written in the last 25 years and stored in the physical 


education library and the University of Alberta. 


The evaluation of the information system by the group of twenty 
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users provided the data necessary to conclude that the system, ATRHPER, can 
be employed by physical educators to retrieve bibliographical information 

on a wide variety of topics in the field. The use of descriptor and author 
terms were effective in producing an average recall of 80.55 percent of the 
desired documents in the collection, and of those actually retrieved the 
average precision was 98.60 percent. The user effort indicated that the 
structure of search profiles or questions was readily learned, and that with 


little experience in formulating questions, users can become proficient. 


The machine search response varied according to the complexity 
of the question, although all searches performed in all test operations 
had a response time between three and six seconds (.05 to .10 minutes). 
This time does not include the reported overhead time for the job, however, 
the response times appear sufficient for program adaption to on-line 
facilities. File management and maintenance was also designed to keep 


response time at a minimum. 


The source language, Fortran IV G, was employed as the current 
Capability for on-line facilities at the University of Alberta utilizes 
tuls computer language. The use of direct accéss in constructing the files, 
and the inclusion of the inverted file design makes the system adaptable 
to on-line at the University of Alberta. The design of the search profile 


format also involved easy adaption to the on-line system. 


The design of the file program using direct access storage 
facilities the filing and updating procedure. Documents, previously 
assigned system numbers, can be filed in any order and the file job will 


execute in the appropriate order. The documents which have not been 
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eorrected in the pre-file phase will not be inadvertently filed by the 
system. It is therefore possible to correct the profiles and file them 
on a subsequent job in the appropriate order in the citation file. New 


documents are readily added to the end of the citation file. 


The output of the tally card in the search job, and the use of the 
computer job TALLY, provided an effective means of maintaining useful data 
concerning the relevance of the information on file. Any information system 
must contain relevant material as well as information which can be acquired 
rapidly. The data may be used to maintain the files with information rele- 


vant to user needs. 


The system evaluation indicated that the manual indexing procedure 
was an effective means of describing the information content of a given 
Poe er It was possible to index content which was not necessarily des- 
cribed in the document title. Although the indexing procedure was structured, 
the indexer was required to make judgements in the indexing of most documents. 
It is therefore necessary that the indexer is familiar with the subject field, 
and also conversant with the terminology of the field. Although the indexer 
may be familiar with the thesaurus, it is essential that the thesaurus be 
consulted with every document such that the cross-references listed in the 
thesaurus are used in the indexing procedure. There are terms in the thesaurus 
which must only be used according to the attached scope notes, and therefore 


constant consultation of the authorized word list is imperative. 


Tre Thesaurus for Health, Physical Education and Recreation was 


built tc a size of 665 terms, and throughout the indexing procedure further 


F 1 uest and retrieval testing 
cross-ref-rence work was undertaken. The user reques 
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SSAA Cit jelav aeavallel. 


The program LIBRARY was a useful tool in providing the print of 
the system citation file for testing purposes. Such a facility is also 


most helpful for file management. 


The AIRHPER prototype system is essentially limited by the use of 
any one descriptor term at a frequency of 3646, on the storage device employed. 
Therefore if ome term is used in describing the information content of every 
document in the system, the limit to the number of documents is 3,646 
However, based on the use of the most frequent term in the 300 documents 
in the prototype system, the number of documents would be limited between 


15,000 and 20,000. 


The cost analysis for the operation of the prototype system 
indicates that one dollar and seventy-four cents ($1.74) must be allocated 
ror the indexing, key punching, pre-file checking, and filing. Of this 
amount, twenty-nine cents ($0.29) is necessary to pay computer charges at 
six dollars ($6.00) per minute, fifteen cents ($0.15) is required for key 
punching and verifying at the rate of two dollars and seventy-five cents 
($2.75) per hour, and finally one dollar and thirty cents ($1.30) is required 


Gor indexing at a vate of five dollars ($5.00) per hour, 


The searching of the system files for the response to a single 
question may be performea for between thirty and seventy cents ($0.30 to 
$0.70), and if overhead job time is included in this figure, the cost would 
be between fifty cents and one dollar ($0.50 to $1.00) .. © The variance: in 


Ehestigures is a result of the complexity of the questions. 
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Recommendations for Changes 


1. The improvement of the indexing procedure necessitates that 
a greater number of scope notes be employed in the system thesaurus, 


providing strategic information in the employment of the terms. 


In addition to the publication year and the dates of the con- 
tent material, the indexer should peo tate record the age group of the 
subjects involved in the information. The sex of the subjects involved 
should also be recorded if they are only male or only female, otherwise 


no indexing reference to sex should be made. 


Whenever a group of indexers are involved in contributing to 
the system, it will be necessary to coordinate their work and maintain a 


consistent indexing procedure. 


2. The procedure for controlling the growth of the system thes- 
aurus should be carefully designed. The size and relevance of the thesaurus 


is a most important aspect of the system. 


3. The costs to operate the system may be reduced by eliminating 
the pre-file phase. The system file phase will perform the checking, and 


the input profiles may be entered directly into the files. 


4. The system should be adapted to the on-line facility at the 
University of Alberta. Exploratory work should be performed on filing 


and updating the system files utilizing the on-line capabilities. 


5. The prototype system file structure may be altered to increase 


the system capacity. 
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6. The system should be further developed to control research 
and non-research information in the field of health, physical education 
and recreation. This may be done by producing system magnetic tapes 
at. a central location, and making such tapes available to the centres 
aneeresbed in tne retrieval or intormation in the field. Such local centres 
would employ the system search procedure, and operate their own operation. 
The document information may be housed in a central location or it may be 
stored in different location across the country. Information may be 


contributed to the central location by users in the local centres. 


The cost of operating such a system would make it possible 
for many university departments and school boards to employ this search 


and retrieval system. 
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Total Relevant Total Relevant Recall Precision 
in Collection Found Found hs is 
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0 0 0 100 100 
14 2 aed US) a2 
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PREFACE 


Physical education is a rapidly growing field of knowledge, and like 
many subject fields today it is faced with the problem of efficiently storing 
and disseminating information. Manual indices remain useful tools for 
searching, however,exhaustive searching procedures along varying dimensions 
may be handled more effectively by the computer and a co-ordinate index 
system. 

The purpose of this project was to develop an index of concepts and keywords 
used in the field of physical education. Such an indéx is used im the taecing 
of documents for input into an information retrieval system for physical 
education. Such a retrieval system utilizes a concept co-ordinate system of 
search. 

The index, or thesaurus, was constructed for use by physical educators, 
health educators, and recreation specialists working in the field. The index 
was developed for use in the design of an information retrieval system 
employing computers, whic: vas completed by this investigator at the Faculty 
of Physical Education, University of Alberta. 

The index includes concepts describing many areas of the field of 
knowledge. Although the descriptors. or concepts are capable of indexing most 
documents in the field, no attempt is made to develop concepts describing the 


detail of any one area of the field. 


nteenenion Retrieval system is to mean a document retrieval system 


where the reference information is stored and made available. 
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The methods used in the development of-this thesaurus were such that 

the opinions and specific terms suggested by other physical educators are 

included. A thesaurus must be practical and meaningful to many physical 


educators, health educators and recreation specialists. 


THE THESAURUS 

Though the the thesaurus is designed primarily for co-ordinate indexing 
systems, it may be used in traditional subject heading systems, such as 
library card catalogues or printed subject indexes. The essential 
difference between subject headings and co-ordinate indexing systems is that 
combinations of terms in subject headings are fixed at the time of indexing, 
whereas terms in co-ordinate indexing systems are manipulable at the time 
of searching, enabling the individual looking for information to co-ordinate 


several terms simultaneously in any desired combination. 


The Format 
The thesaurus consists of three sections: 


(1) introduction, (2) rules and conventions, and (3) alphabetic listing 


of descriptors and cross references. 


1. Introduction: This section presents the thesaurus philosophy and 


explains how the thesaurus is to be used in indexing and searching. 


2. Thesaurus Rules and Conventions: The rules and conventions used 
in constructing the thesaurus are also presented. Examples of the notations 


used and of the ways terms are treated are given in the descriptor displays. 


3. Alphabetic Section: The alphabetic section is the core display 


of the thesaurus. It is an alphabetical list of all terms in the thesaurus. 
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a. USE references are interfiled with the descriptors. Other appropriate 
cross references are indented under the descriptors to which they refer. 

b. Scope notes are entered for descriptors whose meanings need to be 
clarified. 

c. To enhance the retrieval capabilities of the vocabulary, a limited 
number of terms representing general or abstract concepts are 
established descriptors. These descriptors are chosen for their 
ability in delimiting, explaining, or modifying the treatment of 
the subject matter described. Examples are: 
psychology, physical education, education, recreation, health 
education, history, physiology. To help develop consistant and 
appropriate use of these types of descriptors, special indexing instruc- 


tions will be provided accompanying these terms. 


Figure 1 illustrates the various elements of the alphabetic section. 


Figure l. Illustration of Notation 
USE reference Accident Prone not authorized 
descriptor 
USE Accidents Descriptor 
descriptor Accidents 
scope note (relating to) partici- 
pation in athletic 
activities) 
USED FOR UF Accident Prone not authorized 
descriptor 
NARROWER TERMS NT Accident Liability) 
Accident Frequency) 
Accident Causes ) 
descriptors 


Accident Insurance) 


BROADER TERMS BT Safety ) 
RELATED TERMS RT Injuries ) 
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SECTION I 
Introduction 
The natural language used by the authors of documents contains a great 

many words whose meanings overlap to varying degrees. The aim of a controlled 
retrieval language is to concentrate the multiplicity of words, with over- 
lapping meanings, into a smaller set of descriptors with more precisely 
defined and delimited meanings. This controlled vocabulary can be utilized 
in the indexing of documents, and in the formulation of a search request 
which can be put to the information system. The terms tagging a given 
document in the system should describe the information concepts displayed 
in the document. Likewise, the terms which best describe the information 
required should form the profile of the search. If the generic and specific 
terms used in the system or thesaurus are common and understood by the 
majority in the field, then those terms used at the time of indexing will 


be nearly congruent with those chosen at the search time. 


The following examples illustrate the use of the thesaurus in the 
indexing of documents to be input to the system. The format for utilizing 


the thesaurus in the search request follows this converse process of indexing. 


In preparing to index a given document the initial procedure is fo 
very briefly abstract the article describing its informational content in 
belation to the field of health, physical education, and recreation. The 
title of the document may or may not provide enough information as to the 


contents of the specific document or paper. In the majority of cases it 


will be necessary to scan parts or the complete document, in order that it 


may be indexed according to its true informational content. 


Having formulated a brief abstract of the information, the next step 


would be to choose descriptor terms which best indicate the concepts displayed 
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in the document. Each term selected must be found in the thesaurus, and the 
structure of the thesaurus will provide leads to related terms which may 
also be used. The descriptors chosen as suiting the information content 


best must agree EXACTLY with the thesaurus. 


The system of searching for the indexed documents pertinent to a request 
involves the matching of the terms used in the search with the documents which 
have been tagged with these terms. However, it should be pointed out that 
not all terms appearing in the search request must be found on a given 
document. before it is output. The number of terms needed to satisfy the 


request may be altered. 


Examples of documents indexed 


1 Physical Education/Programs/Secondary/Boys/Evaluation/Administration/ 
1947 (descriptor terms) 


Minnegan, Donald I. Criteria of a Good Physical Education Program. 


for Boys in Senior High School. Unpublished doctoral diss. 


George Wash. Univ. 1947. 


N.B. The term Physical Education is a very general term, and should 
be used only to complement another term used (e.g. Program), or 
for some other distinguishing reason. The term Administration 


is used as it is thought relevant to this information. 
253 Weight Training/Strength/Leg/Jumping/Endurance/1956 (descriptor terms) 


Ness, Philip EH: and Sharos, Charles Lb. The Effect of Weight Training 
on Leg Strength and the Vertical Jump. Unpublished thesis, Spring- 
field College, 1956. 

N.B. The term Endurance is not evident from the title, however, after 


briefly abstracting the document, it was found to be a necessary 


terin. 
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Oxygen Uptake/Body Density/Weight/Men/Fat/Heart Rate/Skinfold Measures/ 


Cardiorespiratory Measures/Cardiovascular Measures/1963 (descriptor terms) 


Coyne, Lawrence L. The Relationship of Maximal Oxygen Intake to Body 
Composition and Total Body Weight in Active Males. Unpublished 
thesis, Univ. of Alta., 1963, 


N.B. These ten terms agreeing with the thesaurus best describe the 
content. The year or date closest to publication may be tagged to 


all documents. 


Swimming/Teaching Methods/Practice/Breastroke/Crawl Stroke/Men/ 


Mental Practice/1963 (descriptor terms) 


Clayton, Robert D., The Efficacy of the Land Drill. Implicit: Rehearsal, 


and Water Practice Methods in Teaching the Breast Stroke and Crawl 
Stroke to College Men. Unpublished doctoral diss., Univ. of Oregon, 
1963. 


Physical Education/Professional Preparation/Evaluation/Undergraduate 


Program/Canada/Men/1957 (descriptor terms) 


Errington, Joseph. An Evaluation of Undergraduate Professional 


Preparation in Physical Education for Men in Canada. Unpublished 


doctoral diss., Unive. of Indiana, £957. 


The following is one illustration of the use of the thesaurus and the 


descriptor terms to search the information system for documents written on 


physical education teacher training in Canada, with specific reference to 


the evaluation of student teaching at the undergraduate level. 


And Physical Education 

Or Professional Preparation 
Or Undergraduate Programs 
And Student Teaching 

And Evaluation 

And Canada 


Not Graduate Programs 
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This search profile will output documents which satisfy all of the 'AND' 
parameters i.e. documents tagged with Canada, Evaluation, Student Teaching, 
and Physical Education or Professional Preparation or Undergraduate. It 
will not output documents indexed "graduate programs" in reference to 


professional preparations. 
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SECTION II 


Thesaurus Rules and Conventions 


Terms 

The description of documents (indexing) for information storage and 
retrieval requires the use of two types: a) those that describe the information 
contained in the document, and b) piyidoer sn nic terms - terms that describe 
the document itself (e.g. author). Bibliographic terms such as authors and 


corporate authors, will not be included in the thesaurus. 


The rules that were followed in constructing the thesaurus are of 
three types: (1) fundamental term rules, (2) cross reference rules, (3) 


the alphabetization rule. 


lem selection 

In general, utility of terms can be estimated by considering (a) the 
relative frequency of appearance among the various contributing vocabularies, 
(b) the relative frequency of use within an operating system, (c) relation- 
ship to descriptors which have been selected previously, (d) scientific 
or technical preciseness and acceptability. These factors are very much 
interdependent, and must be considered together in the selection of the 


descriptors. 


Noun Form: In keeping with established practice, noun forms are used 
wherever possible: classification rather than classify; jumping (gerund) 
rather than jump. Ina limited number of instances, needed retrieval 


concepts can be represented only by adjectives or equivalent expressions. 
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oineular-Plural; In choosing between singular and plural noun forms, 
the precedent established by major indexing and subject cataloging operations 
are followed. Generaily a useful rule of thumb may be applied as follows: 
use the plurai form when the proposed term is a count noun, that is, a noun 
which may be used to answer the question "how many"; use the singular form 
for mass nouns, those that express "how much''. Common usage should be 
followed for term types not covered in the above general rule. Where the 
plural form of the word represents a distinctly different concept from that 


of the singular both forms may be required. 


Direct Entry: Descriptors consisting of two or more words are listed 


in their natural order: eye movements rather than movements, eye. 


Term Definition: Terms that have more than one accepted meaning, that 
are intended to be used in a somewhat different way than ordinarily defined, 
or for which distinctions from other terms must be drawn, should be accom- 


panied by an explanation. 


(a) Modifying terms may be used to preface a given term, as in accident 
liability to make the meaning of liability more specific. 

(b) A parenthetical qualifying expression may be appended to a term 
to clarify meaning, e.g. mechanical analysis (of movement) . 

(c) When a qualifying expression cannot adequately covey the intended 
meaning, a short explanation called a scope note accompanies the term. 
Precise dictionary definitions are not attempted. The scope note merely 
indicates the way in which the descriptor should be used. It is not a 


part of the descriptor, but follows on a succeeding line, as: 
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adapted programs 


(related to remedial measures 


or programs) 


Synonyms — Near Synonyms: When two or more terms are true synonyms, 
one term is selected as the descriptor, the other(s) entered possibly as 
a cross reference. It is both practical and desirable to consider terms 
having certain special relationships to be synonyms for indexing and retrieval 
purposes, e.g. cold, hot, temperature. The preferred’ term is entered as a 
descriptor, the other(s) as a cross reference. Terms representing concepts 
that overlap significantly may be treated as near synonyms, for example: 


eye movements and vision, or laws and legislation. 


Punctuation: Punctuation marks in descriptors are restricted. 
Parentheses are used to enclosed qualifying expressions which are included 
in descriptors to prevent ambiguity. Hyphens are used only in terms whose 


intended meaning would be altered by omission of the hyphen. 


Abbreviated Forms: In general, abbreviated terms are avoided as 
descriptors, since their understanding may not be universal, their meaning 
may depend on context, or their recognition may be dependent on capitalization 
and periods, which are constraints in computer operations. Abbreviated 
terms are considered when meanings are well established and when significant 


gains in convenience can be demonstrated, e.g. YMCA or CAHPER. 


Combined Terms: The use of specific, i.e. precombined, terms to 
represent concepts that can be represented adequately by using individual 
terms in combination, can needlessly increase the size and complexity of the 


indexing vocabulary. On the other hand improper use of term combination 


often leads to inefficient retrieval. 
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Cross References 

Relationships among terms are shown by cross references, which aid 
users in selecting descriptors from the thesaurus. The types of cross 
references used are: USE, USED FOR, NARROWER TERMS, BROADER TERMS, and 


RELATED TERMS, (See Figure 1). 


USE References: The USE reference is intended to lead users of the 
thesaurus to appropriate descriptors and is employed to refer from a term 
that is not an authorized descriptor to the term which has been chosen as 


the descriptor. 


USED FOR: The USED FOR reference (UF) is the mandatory reciprocal of 
the USE reference and accompanies the descriptor to which the USE reference 


refers. 


NARROWER TERMS: The NARROWER TERMS reference (NT) is the reciprocal 
of the BROADER TERM reference, and is employed to refer from a term symbolizing 


a concept class to all terms symbolizing concepts that are members of that 


@ilrasise 


BROADER TERM: The BROADER TERM reference (BT) is employed to refer 
from representing a member of a class (or classes) of concepts in any term(s) in 


the thesaurus representing that class or classes. 


RELATED TERMS: The RELATED TERMS reference (RT) is used to refer to 
and from descriptors that bear a non-structured relationship to each other. 
In general, any two descriptors are cross referenced RT if it is believed 
that the user, when examining one descriptor, might want to be reminded 


of the existence of the other. 
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Alphabetization 

Alphabetize descriptors letter-by-letter, according to the following 
sequence: (Alphameric Characters in EBCDIC Code for IBM 360) 

Co) eer nianiecms, (oc teor x) Seer We en Gee 


(2) 1 here oe Z 


(3) Ds leer hac MON the Taatonu’) 


N.B. A blank space must be included in the alphabetizing 


of words. (example: SPRINT START precedes SPRINTING.) 
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SECTION ITI 


Alphabetic Section 


The authorized description terms of this thesaurus follow in this 
section. Appendix "A" of this section includes the authorized terms for 
dating historical and comparative information and/or the year of publication of 


the study. 


The following note applies to the terms: Education, Health Education, 


History, Physical Education, Physiology, Psychology, and Recreation. 


* These general terms should only be used if they modify or add meaning 
LOVENe Cescripiton of sintormation. They need not be used tc eclacscinzy, the 


contents of a document. 


Each authorized descriptor term is assigned a term code number which 


is useful in manual or computer manipulations. 
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THESAURUS FOR HEALTH, PHYSICAL 


EDUCATION AND RECREATION 


_ 


AAHPER (ip) 
(American Association for 
Health, Physical Education 
and Recreation) 


Br Professional Associations 


RT Teacher Associations 


AAU OF G (2) 
(Amateur Athletic Union of 
Canada) 


BT Sports Governing Bodies 


Abdominal Muscles 


USE Abdomen 


ABDOMEN (3) 
UF Abdominal Muscles 
Waistline 
BT Human Body 
RT Muscles 


ABILITY (4) 
NT Academin Ability 
Motor Ability 
RT Ability Grouping 
Gifted 


Slow Learners 


ABILITY GROUPING (5) 
(for teaching and competition) 
BI Classification 
Re Ab eLty, 
Gifted 
Mnaiviawal Differences 
Motor Ability 


Poor Achievers 


ACADEMIC 


NT 


RT 


Academic Ability 


(6) 


Academic Achievement 


Academic Education 
Academic Standards 
Grading 


Intelligence 


ACADEMIC ABILITY 


ley 
RT 


Ability 


Intelligence 


ACADEMIC ACHIEVEMENT 


BT 
RT 


Achievement 
Aptitude 
Grading 


Intelligence 


ACADEMIC EDUCATION 


(academic subjects) 


BE 


Academic 


ACADEMIC STANDARDS 


BT 
RT 


Academic 
Accreditation 


Admission 


ACCIDENT CAUSES 


BT 
jl 


Accidents 
Injuries 


Safety 


ACCIDENT FREQUENCY 


BT 


RT 


Accidents 
Injuries 


Safety 
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(10) 


Cit) 
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ACCIDENT INSURANCE (1:3) 
UF Insurance 
BT Accidents 


RT Injuries 


ACCIDENT LIABILITY (14) 
UF “Liability 
BT Accidents 
RT Court Cases 
Injuries 
Safety 


Waivres 


ACCIDENT PREVENTION GES) 
Br Accident 


RT Safety 


Accident Prone 


USE Accidents 
ACCIDENT REPORTING (16) 
BI Accidents 


RI? Injuries 


ACCIDENTS (17) 


(relating to participation in 


athletic activities) 

Ur Accident prone 
Drowning 

NI Accident Causes 
Accident Frequency 
Accident Insurance 
Accident Liability 
Accident Prevention 
Accident Reporting 

BT Safety 

RT Fatalities 
First tAid 
Injuries 


Wadiwreec 


ACCREDITATION (18) 

(Of inetitutiions) 

RT Academic Standards 
Curriculum 
Professional Preparation 
Schools 
Teacher Certification 


Universities 


ACCURACY (19) 
BT Motor Performance 


IRE Wreuous Slee 


ACHIEVEMENT (performance) (20) 
NT Academic Achievement 
Achievement Tests 


Gitted 


Motor Performance 


Poor Achievers 


ACHIEVEMENT TESTS (Scales) (21) 


BT Achievement 


Activities 
USE Games 
Pastimes 
Social Activities 


Sports 


ACTIVITY UNITS (22) 


(units of study and activity) 


RD) Cuismakeu lam 


ADAPTED PROGRAMS (23) 


(related to remedial measures 


or programs) 

UF Remedial Programs 

NT Correctives 

BT Physical Education 
Physical Therapy 
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BIT Programs ADMINISTRATORS (27) 


RT Handicapped UF Management 


ND Athvetie Directors 


Emotionally Handicapped 
Mentally Handicapped 
Physically Handicapped 


ROS EUiee 


Adipose Tissue 


Chief Administrators 
Consultants 
Department Chairmen 
Health Educators 


Physical Educators 


USE Fat Recreation Professionals 
BT Administration 
ADJUSTMENT (24) 
NT Emotional Adjustment ADMIESSION “Ctov am 1nstiatutiom) 12o) 
Personality Adjustment RT Academic Standards 
Social Adjustment 
RT Guidance Counselling Adolescents 
USE Secondary 
ADMINISTRATION (2S) 
NI Administrators ADULT EDUCATION (29) 
Budget-—Finace BT Education 
Personnel 
Planning ADULTS (30) 
Supervision NT Middle Age 
BT Health Education Senior Citizens 
Physical Education Young Adults 
Recreation BT Age 
RT Boards of Education RT Children 
Computer Programs AFRICA (561) 
Government 
Human Relations AGE C315) 
Inservice Training (chronological age) 
Job Analysis NT Adults 
Policies Children 
Problems Elementary 
Program Infants 
Public Relations Middle Age 
Preschool 
ADMINISTRATOR ATTITUDES (26) Primary 
BT Attitudes Secondary 
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Young Adults 
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Br. Maturity 
RT Post Secondary 
Skeletal Age 


Students 


AGILITY (32) 
BT Fitness 
Motor Performance 
RT Coordination 
Hlexipaluty 


Speed 


AIMS-OBJECTIVES (33) 
UF Objectives 
Values in Physical Education 
BT Philosophy 
RT Aspiration Level 
Attitudes 
Fitness 
Knowledge 
Motor Skills 
Social Adjustment 


ALBERTA (34) 
Bile Ganadea 
ALCHOLOLISM G35) 


BT Health Education 
Riv Dawe Addiction 


Smoking 
ALTITUDE (36) 

RT, .Oxyeen 
AMA (37) 


(American Medical Association) 


AMATEUR SPORTS (38) 


BT 
RT 


Amateurism Sports 
Professional Sports 
Professionalism 


Sports Governing Bodies 


AMATEURISM (665) 


(code and interpretation) 


NT 
RT 


ANATOMY 


RT 


Amateur Sports 
Professional Sports 
Professionalism 


Sports Governing Bodies 


(9) 
Bones 
Human Body 
Muscles 


Physiology 


ANCIENT CIVILIZATIONS (40) 


NT Asia Minor 
Egyptian 
Far East 
Greek 
Near East 
Roman 
BI Histoxy. 
RT Primitive Societies 
ANIMAL EXPERIMENTS (41) 
RT Physiology 
ANKLE (42) 
BT Human Body 
Joints 
RT Ligaments 
ANTARCTICA (659) 
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ANTHROPOLOGY (43) 
RT Archeology 
History 
Sociology 
ANTHROPOMETRIC MEASURES (44) 


(girth measurements, etc.) 
NT Height 
Weight 
BT Somatatyping 
RI Body Build 
ANXIETY (worry) (45) 
BT Emotional Measures 
RT Motivation 
Relaxation 


Stress 


Apparatus 
USE Equipment 
Gymnastics 
APTLIUDE (46) 
RT Academic Achievement 
Motor Ability 
Motor Educability 
Motor Performance 
AQUATICS (47) 
Ni Diving 
Swimming 


Syncronized Swimming 


ARCHAEOLOGY (48) 
RT Anthropology 
History 
ARCHERY (49) 
BI Sports 


ARCHITECTURE (50) 

UF Building Design 

RT Construction 
Facilities 


Planning 


ARM 
NT Hand 
BT Human Body 


C3) 


ART FORMS (559) 


(sculpture, paintings) 


ARTIFICIAL RESPIRATION 
BY “First Aid 


(52) 


ASIA (636 


ASIA MINOR (ancient) (53) 


BieeAnciwenta Gav lerZatlons 


ASPIRATION LEVEL (ambition) (54) 
UF Level of Aspiration 
Self Concept 
RT Aims-Objectives 
Motivation 
Persistence 
ATHLETES (trained) C55) 
RT Gifted 
Non athletes (untrained) 
Participation 


Sedentary Individuals 


ATHEELLG DEREGTORS (56) 
ay /Nebinaljnal Siere2 icone 
/NICBAG EEC Gora) 


Cal iatnve bicwac tava.) 


NT Intercollegiate Athletics 
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NT Interscholastic Athletics 
Mens Athletics 
Womens Athletics 


RY Participation 


Attendance 


USE Participation 


ATTENTION (660) 

RT Behavior 
Learning 
Motivation 
Motor Learning 


Perception 


ATTITUDES (58) 

NT Administrator Attitudes 
Parent Attitudes 
Student Attitudes 
Teacher Attitudes 

RT Aims-Objectives 
Behavior 
Personality 
Interests 
Public Opinion 


Testing and Measurement 


Audio Visual Aids 


USE Instructional Materials 


AUDIO EQUIPMENT (59) 
BT Equipment 


Instructional Materials 


AUSTRALIA (60) 


BT Countries 


Authors 


See Separate Author List 


AWARDS (61) 
RT Intercollegiate Athletics 
Interscholastic Athletics 


Intramurals 


BACK (62) 
BT Human Body 


BACKSTROKE (63) 


BT Swimming 


BADMINTON (64) 
BI (Sports 
BALANCE (65) 


UF Equilibrium 
BT Perceptual Motor Skills 
Ri Motor skills 


BALLET (66) 
BT Dance 
BASEBALL (67) 


UF Little League 
BL sports 
RT Softball 


Throwing (pitching) 


Basic Skills 
USE Perceptual Motor Skills 


BASKETBALL (68) 
BT Sports 
BEAM (gymnastics) (69) 


BT Gymnastics 


BEHAVIOR (70) 


NIT Misbehavior 
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BT 
RT 


BICYCLE ERGOMETER 


RT Cardiorespiratory Measures 


BIOCHEMICAL ANALYSIS 


RT 


BIOGRAPHIES 


(of men and women in 


Psychology 
Attention 

Attitudes 
Delinquents 
Discipline 

Growth - Development 


Motivation 


(71) 


Cardiovascular Measures 
Fitness 
Testing and Measurement 


Work Capacity 


(72) 
Blood Measures 


Physiology 


Gey 
the 


field) 


UF 
RE 


BLIND 
BT 
RT 


Blood 


Leaders 

Health Education 
History 

Philosophy 
Physical Education 


Recreation Professionals 
(74) 


Vision 


Physically Handicapped 


Gahe Ouilehe soya) 


USE Cardiovascular measures 


NT 


BT 
Re 


BLOOD PRESSURE 


Laetic Acid 

Ph Level 

RBC Count 
Cardiovascular Measures 
Biochemical Analysis 
Blood Pressure 

Heart Pressure 

Heart Rate 

Pulse Rate 


Temperature 


(76) 


BT Cardiovascular Measures 
RT Blood Measures 
Heart Rate 
Pulse Rate 
BOARDS OF EDUCATION (77) 
(of “schools, colleges, etc.) 
UF School Boards 
RT Administration 
BODY BUILD (78) 
UF Physical Development 
Physique 
NT Human Body 
BT Somatatyping 
RT Anthropometric Measures 


BODY DENSITY (composition) 


UF 
RT 


BLOOD MEASURES (incl. composition) (75) 


NT 


Cholesteral Level 


Hemoglobin Level 


Body Density 
Fat 
Weight 


Weight Training 


(79) 
Densiometry 

Body Build 

Fat 

Skin Fold Measures 


Somatatyping 
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RT Weight 


Weight Reduction 


BODY IMAGE (558) 


BI Perceptual Motor Skills 


Body Mechanics 
USE Kinesiology 


Body Weight 

USE Weight 
BONES (80) 
RT Anatomy 


Muscles 


BOOKS (list of) 


BOWLING (82) 
BT Sports 

BOXING (83) 
Bi oports 

BOYS (ages 1 to 19) (84) 

Bi Ghiddren 

RT Men 


Brochial Pulse 

USE Pulse Rate 
BRAIN (8 6) 
BT Human Body 


Electroencephalograph 


BREASTROKE (87) 
BT Swimming 
BRITISH COLUMBIA (88 ) 


nr Pa [home ee, Ew 


BUDGET-FINANCE (89) 
BT Administration 
RT Financial Support 


Government 


Building 


USE Construction 


Building Design 
USE Archetecture 
BUTTERFLY STROKE (90) 
BT Swimming 
BYZANTINE (period) (91) 
Bin His tory, 
CABLE TENSION STRENGTH (92) 
RT Strength 
CAHPER (93) 
(Canadian Association for 
Health, Physical Education, 
and Recreation) 


Br Professional Associates 


Calisthenics 
USE Exercise 
CALORIC CONSUMPTION (94) 
RT Metabolism 
Nititaeaat som 
Oxygen Uptake 
Weight 
Weight Reduction 
CAMP ING (95) 


BT Outdoor Education 


_ + tye Ebon - 


ar matsopatend2 , ae 
7 ry = 
netant nhl Piwi 
Jan 


aus sat +9 3) + 


Pa 


eae) : TYURAT? TAU TTUS 


‘ger fae Le.) Tel (08) 


cre) l nv) SASLANE YES 
4 ' a 
tie) 
tev) Leia lid if Js 
: Cyne? FS (93) 


+o tobe bavgehk Tier aa) (2s) 


(ois eushhs tax} ays baebeae \ 


noltseatrasn Une 


‘e : 
g5gat oat Mra ceeatott. ra (08) 


' he 


patnotteiied 
LS : netorexh AKU * 


— oe --. 7 + . 


(sey NOLTaMMEMyy. BLSOMAS ; 
fet. todd st! ; Ta” ; 


Camp Leadership 


USE Leadership 


CANADA (96) 

NT Alberta 
British Columbia 
Manitoba 
New Brunswick 
Newfoundland 
North West Territories 
Nova Scotia 
Ontario 
Prince Edward Island 
Ouebec 
Saskatchewan 

RT Canadian Indians 


Government 


CANADIAN INDIANS (97) 


Rel Ganacal 


CANOEING (98) 
(pleasure, not competition) 
RT Paddling (competition) 


Rowing 


CARDIAC OUTPUT (99) 


BT Cardiovascular Measures 


CARDIORESPIRATORY MEASURES (100) 

UF Vital Capacity 

NT Oxygen Uptake 
Respiratory Quotient 
Work Capacity 

BI Fitness 
Respiration 

RT Bicycle Engometer 
Endurance 


Gas Analysis 


RT Treadmill 
CARDIOVASCULAR MEASURES (101) 
Ub BloodsCirculation 
NT Blood Measures 
Blood Pressure 
Cardiac Output 
Electrocardiograph 
Heart Rate 
Pulse Rate 
Work Capacity 
BI Fitness 
RT Bicycle Engometer 
Cholesteral Level 
Endurance 
Heart 
Temperature 


WWe@evetma lil 


CASE STUDIES (102) 


RT Human Relations 


Research 
CAUCASIAN (race) (103) 
BT Race 


CENTRAL AMERICA (562) 


Certification Requirements 


USE Teacher Certification 


CHAMPIONSHIPS (104) 
NT World Championships 


RT International Games 


Character 


USE Personality 


CHIEF ADMINISTRATORS (105) 
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CHILDBIRTH 
RT Children 


CHILDREN (ages 1 to 12) 
UF Child Study 
NT Boys 
Girls 
BT Age 
RT Adults 


Elementary 


= Key = 


(106) 


(107) 


Growth - Development 


nianies 


Primary 


Child Study 
USE Children 


CHINA (mainland) 
Ri Laiwan 


BT Countries 


CHOLESTEROL LEVEL 


BT Blood measures 


GlGis) 


(109) 


RT Cardiovascular Measures 


CHURCH 
BT Religion 
RT Moral Values 


CINEMATOGRAPHY 
NT Films 
BT Kinesiology 


Mechanical Analysis 


CIRCUIT TRAINING 
BI Fitness 
Training 
RT Endurance 


Internal Training 


CIErO)) 


CI) 


Gaile) 


CLASSIFICATION (of 


(133) 


individual, groups 
and activities) 


UF 
NT 


RT 


CLASSROOM TEACHERS 


BT 


CLASSROOMS 


Ee 


CMA (Ganadian Medical 


Coaches 


Screening 

Ability Grouping 
GAmes Classification 
Somatotyping 


Evaluation 


(638) 


Teachers 


(114) 


Haicdulaintaikes 


(Q@nes 
Association) 


USE Coaching 


COACHING 


UF 
RT 


COCURRICULAR ACTIVITIES 


(116) 
Coaches 

Players 

Recruitment 

Selection 


Teaching Methods 


GE) 


UF Extra Curricular 
NT Intercollegiate Athletics 
Interscholastic Athletics 
Intramurals 
BT Program 
COEDUCATION CLS) 


RT Curriculum 


Cold 


USE Temperature 
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Colleges 


USHeUniwievsalteties 


College Physical Education 
USE CPEA Association 


COMMONWEALTH GAMES (119) 


BI international Games 


COMMUNICABLE DISEASES eZ) 
BI Diseases 


Ros Lubllice Health 


COMMUNICATIONS Ci2n) 
Ri inionnatLlonexecrlevall 
Promotion 


Public Relations 


COMMUNITY (222) 
RT School Community 


Community School 


USEeochool >= Community 


COMPARATIVE STUDY (2s) 


(study of the comparison 

of current health education, 
physical education, and rec- 
reation theory in practice 
in different cultures) 


RI. .Bisitory 


COMPETITION (124) 


RT Countries 


Sports 
COMPREHENSIVE SCHOOLS C125) 
BT Schools 


COMPUTER PROGRAMS (126) 


RE Administration 


CONCENTRIC STRENGTH Geese) 
BT Isotmic Strength 


Strength 


Conditioning Program 


USE Training 


CONSTRUCTION (128) 
ip) relies 
RT Architecture 
Facilities 
Maintenance 


Planning 


CONSULTANTS (ia) 


BL Administrators 


COORDINATION (130) 
(general & specific) 
UF Timing 
Ni Hand) — Eve Coordination 
Perceptual Motor Skills 
BT Motor Learning 
Motor Performance 


RE -Agid ty. 


CORRECTIVES (131) 
UF Rehabilitation 
BT Adapted Programs 
Physical Therapy 
Physically Handicapped 


COSTS Budget-Finance (132) 
RT Equipment 


Facilities 
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COUNTRIES (and regions) C133) CREATIVE MOVEMENT (137) 


NE Australia UF 
Canada 
China BT 
Czechoslovakia RE 
Denmark 
England 
Finland 
France 
Germany 


Ghana 


Free Movement 

Movement Education 
Creativity 

Dance 

Dramatics 

Gymnastics 

Music 

Problem Solving Approach 
Rhythmics 


CREATIVITY (650) 


Greece 


NT Creative Movement 
Isreal 

RT Dance 
tase CRICKET (138) 
Melanesia 

BI Sports 
HOSE CROSS COUNTRY RUNNING (139) 
Norway (Harrier) 
Polynesia RT Endurance 
Russia Running 
Scotland 
Spain CROSS COUNTRY SKIING (140) 
Sweden BI Skiing 
Taiwan 

Sports 


United Kingdom 


United States 


CULTURE (the anteeral whole (141) 


RT Competion 
Government NT 
COURSE DESCRIPTIONS (134) 


RT Gurreiculum 


of a society) 
Economic Factors 
Political” Pactors 
Primitive Societies 


Social Factors 


COURT CASES (132) 
RE Accident biabrlity CURLING (142) 
Laws BI Sports 
CPEA (America) (640) CURRICULUM (instructional (143) 


UF College Physical Education Assoc. 


NT 
CRAWL STROKE (136) 


BT Swimming 


program or courses of 
study) 


Dance 
Elementary 


Graduate Programs 


— $3 — 


NT Preschool DECATHLON (147) 
Secondary BT Track & Field 
Undergraduate Programs RT Pentathlon 

BIT Programs 

RT Activity Units DEFENSE (148) 
Cocurricular Activities RT Offense 
Coeducation 
Course Descriptions ae (149) 
PAication RT Temperature 
Intramurals Weight Reduction 
Planning 
pas DELINOUENTS (public offenders 

all ages) 
Time Allotment . 
UF Juvenile Delinquency 
RT Behavior 
CYCLING (144) 
BT Sports 
S - Democracy 
USE Philosophy 
CZECHOSLOVAKIA (145) 
ee DEMONSTRATION PROJECTS (151) 
(Educational) 
DANCE (145) RT Programs 

NT Ballet Public Relations 
Folk Dance 
Modern Dance DENMARK (152) 

BT Curriculum BT Countries 

RT Creative Movement 
Creativity DESCRIPTION OF CHANGES (641) 
Dramatics RT Comparative Analysis 
Music History 
Rhythmics Rules 


Social Activities 


Dating History Events, 


Comparative Inforamtion on 
3 = " 1f 
Year of Study - See Appendix A 


Deaf 


USE Hearing 


Theory Development 


Densiometry 


USE Body Density 


DENTAL HEALTH (153) 
BIT Health Education 


RT Injuries 


(150) 
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DEPARTMENT CHAIRMAN (154) 


BT Administrators 


Depth Perception 
USE Perception 


DESCRIPTION OF CHANGES (641) 
RT sHistory 
Rules 


Theory Development 


Desire 


USE Motivation 


DEVELOPMENT (155) 


NI Growth - Development 


DIET (156) 
NT Weight Reduction 
Bi Nate tion 
RT Ergogenic Aids 


Foods 


DISCIPLINE (individual G57.) 
and group) 


RT Behavior 


Motivation 


DISCUS THROW (158) 
BT Track and Field 


DISEASES (159) 
NT Communicable Diseases 
RT Health Education 


Public Health 


Distance Running 
USE Cross Country Running 


Running 


DIVING (160) 
BI Aquatics 


Sports 


DRAMATICS (lod) 
RT Creative Movement 
Creativity 


Dance 


Drowning 


USE Accidents 


DRUG ADDICTION (162) 
BI Health Education 
RT Atcoholism 


Drugs 


DRUGS (stimulants, depressants) (163) 


RT Drug Addiction 


Erfgogenic Aids 


DYNAMOMETERS (164) 
Ra Vsteencth 

EAST ASIA (654) 

EAST EUROPE (658) 


Eccentric Exercise 


USE Eccentric Strength 


ECCENTRIC STRENGTH Cr65) 
UF Eccentric exercise 


BT Isotonic Strength 


Strength 
ECONOMIC FACTORS (166) 
BT Culture 


PUP Pe llaieal@ell MeaOjeers 
Social Factors 
Socio-Economic Status 


Sociology 
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EDUCATION “(general (167) 
education, academic 
or technical education) 


NT Adult Education 
Family Life Education 
Health Education 
Physical Education 
Sex Education 
Special Education 

RI Curriculum 
Learning 


Professional Preparation 


EGYPTIAN (ancient) (168) 


Bian Cae nitan Gave Zatetoms 


ELBOW (639) 
BT Human Body 


VHEIAG RIG/ML, SRRIE SIS (169) 
BT Stress 
ELECTROCARD IOGRAPH (C7 AOR) 


BT Cardiovascular Measures 


Ris) Heast 
Heart Rate 


ELECTROENCEPHALOGRAPH Cy) 
Ree Bisaien 


ELECTROMYOGRAPHY C172) 
RT Muscles 


ELECTROGONIOMETERS Gl73) 
UF Goniometer 


RT Mechanical Analysis 


ELEMENTARY (ages 9 - 12) (174) 


(Children program or school) 
BT Age 

Curriculum 

Schools 
RT Children 

Primary 


Students 


EMOTIONAL ADJUSTMENT Cty 3) 


BT Adjustment 


RT Emotionally Handicapped 


EMOTIONAL MEASURES (176) 


UF Galvanic Skin Response 
NT Anxiety 
Stress 
BT Psychology 
RT Endocrinology 
Personality Adjustment 


Relaxation 


EMOTIONALLY HANDICAPPED (177) 


(disturbed) 

BT Adapted Programs 
Handicapped 

RT Emotional Adjustment 
Mertally Handicapped 


Special Education 


ENDOCRINOLOGY (178) 


BT Physiology 


RT Emotional Measures 


ENDURANCE C279) 


BT Fitness 


RT Cardiorespiratory Measures 
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RT Cardiovascular Measures 
Circuit Training 


Muscles 


ENERGY COST (180) 
UF Physiological Cost 
RT Oxygen Uptake 
Oxygen Debt 


ENGLAND (181) 
Bile GOumtakes 


Great Britain 


ENVIRONMENTAL FACTORS (182) 
(Community) 
UF Rural. 


Urban 


EQUESTRIAN (183) 
UF Horse Riding 


bi OpOLtS 


Equilibrium 


USE Balance 


EQUIPMENT (184) 

UF Apparatus 

NT Audio Equipment 
Equipment Care 
Equipment Storage 
Equipment Testing 
Laboratory Equipment 
Protective Equipment 
Visual Equipment 

RT Costs 
Facilities 


Maintenance 


Rf “Furchasing 
Records 
Selection 
Specifications 


Testing & Measurement 


EQUIPMENT CARE (185) 
BT Equipment 
RT Laboratory Equipment 


Equipment Design 


USE Equipment Testing 


EQUIPMENT STORAGE (186) 
BT Equipment 


Facilities 


EQUIPMENT TESTING (563) 
BT Equipment 
RT Laboratory Equipment 
Protective Equipment 


Testing and Measurement 


ERGOGENIC AIDS (187) 
Rie Diet 
Drugs 
Food 


Metabolism 


Oxygen 
ETHICS (188) 
RT Moral Vaulues 
Religion 
Sportsmanship | 


EUROPE (564) 
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eet bet tacate ost 


ee i ae 
EVALUATION (189) 
(of individuals, groups 
and programs) 
NI Grading 
Report Cards 
Testing and Measurement 
RI ClaSsification 
Programs 
Surveys 


Teacher Certification 


EXERCISES (190) 
UF Calisthenics 
RT Gymnastics 
Weight Reduction 
Weight Training 


Exhaustion 


USE Fatigue 


Extracurricular (activities) 


USE Cocurricular Activities 


Eye Hand Coordination 


USE Hand Eye Coordination 


Eye Movements 


USE Vision 


FACILITIES (Ey) 
(non moveable property) 
NT Classrooms 
Equipment Storage 
Gymnasia 
Laboratories 
Laundries 
Locker Rooms 


Offices 


NT Parks 
Playgrounds 
Playing Fields 
Recreation Centres 
Rinks (Ice) 
Swimming Pools 
Tennis? Courts 
Track 
Training Room 

RT Architécture 
Construction 
Costs 
Equipment 
Maintenance 


Planning 


FACTOR ANALYSIS C192) 
BT Statistical Analysis 


SEBEL ealLeS 


Faculty 
USE University Faculty 


FAMILY LIFE EDUCATION C193) 
42 1Bralbi@eneatoyal 
Health Education 


Ro Sex Education 


FAR EAST (ancient) (194) 


up ANeayealerone (alwys late eskonee 


FAT GIy 5) 
UF Adipose Tissue 
RT Body Build 
Body Density 
Obesity 
Skin Fold Measures 
Weight 


Weight Reduction 
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FATALITIES (663) BT Cinematography 

RT Accidents Instructional Materials 

Injuries RT Photographs 
Visual Equipment 

FATIGUE (196) 

(phsiological and FINANCIAL SUPPORT (204) 

Psychological) RT Budget Finance 

UF Exhaustion Government 

Ri oteess 

FINLAND (360) 

FEDERAL GOVERNMENT (197) BT Countries 


BT Government 
RT Provincial Government FIRST AID (205) 


NI Artificial Kespiration 


FEEDBACK (198) BT Health Education 
UF Knowledge of Results RT Accidents 
RT Kincsthesis Safety 
Learning 
Reinforcement FISHING (206) 
RE Hunting 
FEET (199) BE Sports 


BT Human Body 
FITNESS (physical fitness(207) 
FENCING (200) in widest understanding) 
aM be Mpsh afep ay ec) UF Motor Fitness 
Physical Fitness 
FIELD HOCKEY (201) NT Agility 
Br Sports Cardiovascular Measures 


Cardiorespiratory Measures 


FIGURE SKATING (202) Endurance 
Bl wice skating Flexibility 
Sports Strength 
RT Roller Skating RT Aims-Objectives 
Motor Ability 
FILMS (use of motion (203) Motor Performance 


picture) Physical Health 
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RT 


Speed 
Training 
Treadmill 
Warm Up 

Work Capacity 


FLEXIBILITY 


BT 


RT 


Fitness 
Motor Performance 


Agility 


FLOOR EXERCISE 


BT Gymnastics 
FOLK DANCE 
BT Dance 
RT Countries 
Modern Dance 
Music 
Rhythmics 
FOODSS (271) 
RI Diet 
Ergogenic Aids 
FOOTBALL 
BT Sports 
RT Kicking 
Throwing 


FORCE (analysis of movement) (18) 


RT Impulse 


Kinesiology 


Mechanical Analysis 


Stress 


Time 
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(208) 


(209) 


(210) 


(212) 


FRANCE (214) 


Bi eCOunitmues 


Free Movement 


USE Creative Movement 


Fundamental Skills 
USE Perceptual Motor Skills 


Galvanic Skin Response 


USE Emotional Measures 


GAMES (of law organization) (215) 
UF Activities 
RT Games Classification 
Pastimes 
Players 
Recreation 


Sports 


GAMES CLASSIFIGATION (216) 
ue (CUBS Salar sl@enealena 


RT Games 


GAS ANALYSIS (217) 


RT Cardiorespiratory Measures 


GERMANY (218) 


BL Gountreaes 


GHANA 18) 


Bie Counitzisnes 


GIFTED (atypical) (220) 
RT Ability 
Ability Grouping 


Achievement 
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RT Athletes RT Professional Preparation 
Poor Achievers Students 
GIRLS (ages 1 = 19) (274) GREECE (227) 
Big Chaskdren Bie Countaues 
RT Women 
GREEK (Ancient) (228) 
Goals BIT Ancient Civilization 


USE Aims Objectives 
Grip Strength 
GOLF (222) USE Strength 
BIT Sports 
Gross Movement 
Goniometer USE Movement 


USE Electrogoniometer 


GROUP DYNAMICS (229) 
GOVERNMENT (administrative (223) RT Human Relations 
body) Leadership 
NT Federal Government Social Activities 
Provincial Government 
RT Administration Growth 
Canada USE Growth-Development 
Countries 
Financial Support GROWTH - DEVELOPMENT (230) 
Political Factors UF Growth 
Sports Governing Bodies Physical Development 


RT Behavior 


GRADING (for reporting (224) Children 
procedures) Maturity 
BT Evaluation NuteLtion 


RT Academic 


Academic Achievement GUIDANCE COUNSELING (231) 
Report Cards RT Adjustment 
Testing and Measurement 
GYMNASTA (232) 
GRADUATE PROGRAMS (225) BL Facilities 


Bre Carriculum 
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GYMNASTICS C233) 

UF Apparatus 

NT Beam 
Floor Exercise 
Horizontal Bar 
Parallel Bars 
Rings 
Side Horse 
Trampoline 
Uneven Parallels 
Vaulting 


RT Creative Movement 


Exercise 
Tumbling 
HAMMER THROW (234) 
BT Human Body 
HAND (233) 
BT Human Body 
HAND-EYE COORDINATION C237) 


UF Eye-Hand Coordination 
BT Coordination 
Perceptual Motor Skills 
BANDEALL, (all sstyles of (236) 
game) 
BL sponts 
HANDICAPPED (233) 
NT Emotionally Handicapped 
Mentally Handicapped 
Physically Handicapped 
RT Adapted Programs 


Slow Learners 


HANDICRAFTS (239) 
RT Hobbies 


HEAD (240) 
BT Human Body 


Health 
USE Health Education 


Hygiene 
HEALTH EDUCATION* (241) 
UF Health 


School Health 

NT Alcoholism 
Dental Health 
Drug Addiction 
Family Life Education 
First Aid 
Mental Health 
Nutrition 
Occupational Health 
Programs 
Sanitation 
Sex Education 


Smoking 


BL. Education 

RT Diseases 
Health Educators 
Health Services 
Human Body 
Hygiene 
Physical Health 
Physical Education 
Public Health 


Venereal Diseases 


HEALTH EDUCATORS (242) 
(Administrators, Researchers, 
Teachers) 

UF Leaders 


Nit Teachers 
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HEALTH 
and 


UF 


BT 
RT 


HEARIN 
UF 
BY 


RT 


HEART 
BT 
RE 


HEART 
BT 
RT 


Heat 
USE 


HEIGHT 
ih 
RT 


ay 


Biographies 
Health Education 


Personnel 


SERVICES (of school 
community) 


(243) 


Nurse 

School Nurse 
Public Health 
Health Education 


Records 


G (244) 
Deaf 
Perception 


Physically Handicapped 


C2a5)) 
Human Body 
Cardiovascular Measures 
Electrocardiograph 
Heart Rate 
RATE (246) 
Cardiovascular Measures 
Blood Measures 
Blood Pressure 
Electrocardiograph 
Heart 


Pulse Rate 


Temperature 

(body measurement ) (COMES ES) 
Anthropometric Measures 
Somatotyping 

Weight 


HEMOGLOBIN LEVEL (248) 
BT Blood Measures 

HIGH JUMP (249) 
Dil hieaclarand ahaledid 

High School 
USE Secondary 

HIP (250) 


BT Human Body 


Ishiseoiesyeel 


USE History 


HISTORY* (See also Appendix A) (251) 


UF Historical 
NT Ancient Civilizations 
RT Anthropology 
Archaeology 
Biographies 
Byzantine 
Comparative Study 
Description of Changes 
Medieval 
Modern 
Preliterate 


Rennaissance 


HOBBIES (252) 
Ri Hancdicnamts 
Pastimes 


Recreation 


Hockey 
USE Ice Hockey 
Field Hockey 
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Hop, Step, and Jump 
USE Triple Jump 


HORIZONTAL BAR 
BT Gymnastics 


Horse Riding 


USE Equestrian 


HORSE RACING 
BT Sports 


Hot 
USE Temperature 


HUMAN BODY 
NT Abdomen 

Ankle 
Arm 
Back 
Brain 
Elbow 
Feet 
Hand 
Head 
Hear: 
Hip 
Internal Organs 
Joint 
knee 
Leg 
Ligaments 
Muscles 
Neck 
Nervous System 
Shoulder 


Wrist 


a a 


(253) 


(254) 


(25) 


BT Body Build 

RT Anatomy 
Handicapped 
Health Education 


Physiology 


Protective Equipment 


Strength 
Weight 


HUMAN RELATIONS 
Roe eAG iM te tacit aon 
Case Studies 


Group Dynamics 


(256) 


Internation Relations 


Personnel 


HUNTING 
Bi sports 
RT Fishing 


HURDLES 
BP 4Meevelke ehoval IsLelkcl 


C257) 


(258) 


HYGIENE (science of health) (259) 


UF Health 
Reeallihmwaticatatom 


Physical Health 


ICE HOCKEY 
UF Hockey 
BL. “spores 


ICE SKATING 
NT Figure Skating 


Speed Skating 


(260) 


(261) 
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ICHPER 
UF 


ey es 
(262) 
International Council of 


Health, Physical Education 


and Recreation 


Rie Denitsalavtealach 
Fatalities 
okirsie Natl 


Safety 


BT Professional Associations 


INSERVICE TRAINING (269) 


IMPULSE (force-time) (263) (training of personnel) 
RT Force UF Coaches Clinics 
Kinesiology RT Administration 
Mechanical Analysis Personnel 


Time Teaching Methods 
Velocity 
INSTRUCTIONAL MATERIALS (270) 
INDEXES (journals, films (264) UF Audio Visual Aids 
microcards) NT Audio Equipment 
RT Inforamtion Retrieval ems 
Libraries Photographs 
Visual Equipment 
INDIVIDUAL DIFFERENCES (265) Taleuieion 
RT Ability Grouping 
INDO-PAKISTAN (653) Instructional Program 
INDUSTRY (266) USE Curriculum 
UF Workers 
Insurance 
DNFANTS = (birth. to 12 mos.)) (637) oe ee eer 
BT Age 
RT Children INTELLIGENCE (271) 
INFORMATION RETRIEVAL (267) 
RT Academic 
INJURIES (268) Academic Ability 
NE Treatment of injuries Academic Achievement 
RT Accident Causes INTERCOLLEGIATE ATHLETICS (272) 
Accigent  Wreczency BE Athletics 
Accident insurance Cocurricular Activities 
Accident Liability RT Awards 
Accident Prevention Interscholastic Athletics 
Accident Reporting Universities 


Accidents 
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INTERESTS (273) 
RT Attitudes 
Recreation 


Sports Preferences 


INTERNAL ORGANS (of body) (274) 
NT Brain 
Heart 


BT Human Body 


INTERNATIONAL RELATIONS C2750) 
Ree HuMan Ne laittons 


International Games 


INTERNATIONAL GAMES (276) 
NT Commonwealth GAmes 
Maccabian Games 
Olympic Games 
Pan American Games 
World Championships 
RT Championships 


International Relations 


imMEesirineeslomell, Coupes, Ot 
Health, Physical Education 
and Recreation 


USE ICHPER 


ENTERSCHOLASTIC: ATHLETICS (277) 
Br. “Athletics 
Coctrricular Activities 
Programs 
RT Awards 


Intercollegiate Athletics 


INTERVAL TRAINING (278) 
BEY wiveadnine 


Riwietr cuit, Irani 


INTRAMURALS (279) 
BY Cocurricular Activities 
Programs 
RT Awards 


Curriculum 


Inventory 


USE Records 


ISOMETRIC STRENGTH (280) 
BT Strength 


ISOTONIC STRENGTH (281) 
NI Concentric Strength 
Eccentric Strength 


BT Strength 


ISRAEL (282) 


Bl Countries 


JAPAN (283) 


BT Countries 


JAVELIN THROW (284) 
ue WieeKelke Eieyal StS Ilal 


JOB ANALYSIS (285) 
UF Work Load 
BT Administration 
RT Personnel 


Salary 


JOINTS (286) 
NT Ankle 


Wrist 
BT Human Body 


RT Ligaments 
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JUDO 
BIT Sports 


Obes 


(287) 


JUMPING (including jumping (288) 


rope) 


RI Skiing 


Trackland * Field 


Juvenile Delinquency 


USE Delinquency 


KICKING 
RT Hootbalil 


Soccer 


KINESIOLOGY 
UF Body Mechanics 


Cinematographical 


Analysis 


Mechanical Analysis 


RI Force 
Impulse 
Velocity 

KINESTHESIS 


UF Muscular Sense 


(289) 


(290) 


C290) 


Proprieceptive sense 


BI Perception 
RT Feedback 


KNEE (292) 
BT Human Body 
Joints 


RT Legaments 


KNOWLEDGE (as measured 


by testing) 


RT Aims-Objectives 


C292) 


(293) 


Testing and Measurement 


Knowledge of Results 
USE Feedback 
LABORATORIES (295) 
NIT Laboratory Equipment 
Laboratory Technique 


BME  Jneyeslilstiealec 


LABORATORY EOUIPMENT (295) 
NT Telemetric (Equipment) 
BT Equipment 
RT Equipment Care 


Equipment Testing 


LABORATORY TECHNIQUE (296) 


Bi slabotatonnes 


LACROSSE (297) 
BT Sports 
LACTIC ACID (298) 


BT Blood Measures 
RT Oxygen 
ph Level 


LAUNDRIES (299) 


BR Facilttres 


LAWS (300) 
UF Legislation 
RT Court Cases 
Policies 


Sociology 


Leaders (in Profession) 
USE Biographies 
Health Educators 


Philosophy 
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USE Physical Educators 


Recreation Professionals 


LEADERSHIP (training of (301) 
and program for) 
UF Camp Leadership 
Recreation Leaders 


RT Group Dynamics 


LEARNING (302) 
NT Motor Learning 
Verbal Learning 
RT Attention 
Education 
Feedback 
Memory 
Practice 
Reinforcement 
Reminiscence 


Specsnvelty. 


LEG (303) 
BT Human Body 


Legislation 


USE Laws 


LEISURE (304) 


RT Recreation 


Level of Aspiration 


USE Aspiration Level 


Liability 
USE Accident Liability 


LIBRARIES (305) 


RT Information Retrieval 


LIGAMENTS (306) 
BT Human Body 
RT Ankle 
Joints 
Knee 


Little League 
USE Baseball 


LOCKER ROOMS (307) 


BileHacraldntsies 


LONG JUMP (308) 
iP Aeevelke eyavel IhtSJle! 


MACCABIAN GAMES (309) 


BL International Games 


MAINTENANCE (310) 
RT Construction 
Equipment 


Pacwinveaes 


Management 


USE Admin itsiecators 


MANITOBA Co) 
BI Canada 

MATURITY (312) 
NT Age 


RT Growth-Development 
Skeletal Age 
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Measurement 


USE 


MECHANICAL ANALYSIS 


Testing and Measurement 


Gr) 


(of movement) 


UF 
NT 
BT 
RT 


MEDIEVAL (period) 


BT 


MELANESIA 


BT 


MEMORY 
UF 
RT 


MEN 
RT 


MENS ATHLETICS 


BT 


MENSTRUATION 


RE 


MENTAL HEALTH 


BT 


Skill Analysis 
Cinematography 
Kinesiology 
Electrogoniometers 
Force 

Impulse 

Motor Skills 
Velocity 


(314) 


History 


(315) 


Countries 


(3.6) 
Retention 


Learning 


C37) 
Boys 


(318) 


Athletacs 


(319) 
Sex Education 


Women's Athletics 


(320) 


Health Education 


RT Emotionally Handicapped 
Mentally Handicapped 
Mentally 111 
Physical health 

MENTAL PRACTICE (635) 


Bile eractiice 


MENTALLY HANDICAPPED (321) 
UF Mentally Retarded 
BT Handicapped 
RT Adapted Programs 
Emotionally Handicapped 
Mental Health 
Mentally I11 
Physically Handicapped 


Special Education 


MENTALLY ILL (322) 
(non-permanent illness) 


BT Psychology 
RT Mental Health 
Mentaliy Handicapped 


Mentally Retarded 
USE Mentally Handicapped 
METABOLISM (323) 
RT Caloric Consumption 
Ergogenic Aids 
Nutrition 


Oxygen Uptake 


Methods 
USE Teaching Methods 
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MEXICO 


Bile GoUntraes 


MIDDLE AGE (ages 40-65) 
BT Adults 
Age 


MISBEHAVIOR 


BT Behavior 


MODERN (period) 
BT History 


MODERN DANCE 
BT Dance 


RT Creative Movement 


Folk Dance 
Music 


Rhythmics 


MORAL VALUES 


UF Values in Physical 


Education 
Ri, Ghurch 
Ethics 
Personality 
Religion 


Sportsmanship 


MOTIVATION 
UPS Desire 
Stateness 
BT Psychology 
RT Aspiration Level 
Attention 
Anxiety 


Behavior 


=A9g 7 


(324) 


(325) 


(326) 


(327) 


(328) 


(3:29) 


(330) 


RT 


Discipline 


Stress 


MOTOR ABILITY (332) 
(Motor aptitude) 
UF Ability 
Motor Capacity 
Physical Ability 
Ra sAbilaty Grouping 
Aptitude 
Fitness 
Rhythmic Ability 
Transfer 
Motor Capacity 
USE Motor Ability 
MOTOR EDUCABILITY 322) 
RT Aptitude 
Transfer 
Motor Fitness 
USE Fitness 
MOTOR LEARNING (333) 


UF 
NT 
BT 


RT 


Skill Learning 
Coordination 

Learning 

Psychology 

Attention 

Motor Skills 

Perception 

Perceptual Motor Skills 
Practice Reinforcements 
SpeclEeLoity 

Teaching Methods 
Transfer 


Verbal Learning 
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MOTOR PERFORMANCE (334) Movement Education 
Nigvserlity USE Creative Movement 
Accuracy 
Coordination MOVEMENT TIME (338) 
Flexibility BT Motor Performance 
Movement Time RT Reaction Time 
Reaction Time' Speed 
Speed 
BT Achievement MUSCLES (339) 
RT Aptitude UF Muscle Tone 
Fitness BT Human Body 
Warm-Up RT Anatomy 
Bones 
MOTOR SKILLS (335) Electromography 
UF Sori tts Endurance 


RT Aims-Objectives 


Accuracy Muscle Tone 
Balance USE Muscles 
Defence 
Mechanical Analysis Muscular Sense 
Motor Learning USE Kinestheses 
Offense 
Sport MUSIC (Selections) (340) 
Testing and Measurement RT Creative Movement 
Transfer Dance 
Folk Dance 
MOUNTAINEERING (336) Modern Dance 
BT Pastimes Rhythmics 


RT Orienteering 
Outdoor Education NEAR EAST (ancient) (37) 
Br Ancient Civilization 
MOVEMENT (337) 
UF Gross Movement NECK (342) 
BT Human Body 
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NEGRO (race) (343) NUTRITION (352) 
BT Race UF Food 
Vitamins 
NERVOUS SYSTEM (344) NT Diet 
NT Human Body BT Health Education 


RT Calorie Consumption 


NEW BRUNSWICK (345) Ergogenic Aids 
BT Canada | Growth Development 
Metabolism 
NEWFOUNDLAND (346) 
Bre Canada OBESITY 353) 
RT Fat 
NONATHLETES (untrained) (347) Weight 
RT Athletes Weight Reduction 
Participation 
Sedentary Individuals Objectives 


USE Aims-Objectives 


NORMATIVE STUDIES (348) OCCUPATIONAL HEALTH (645) 
BI Statistical Analysis BT Health Education 

NORTH AMERICA (565) RT Safety 

NORTH WEST TERRITORIES (349) OFFENSE (354) 
BT Canada RT Defense 


Mieieore Sika ILil 


NORWAY (350) 
BT Countries OFFICIATING (355) 
RT Rules 
NOVA SCOTIA (351) 
BT Canada OFFICES (356) 
BIT Facilities 
Nurse 


USE Health Services 
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OLYMPIC GAMES €357) 
(Summer and Winter) 


BT International Games 


ONTARIO (358) 
BT Canada 
Organization 


USE Planning 


ORLENTEERING (359) 


RT Mountaineering 
Outdoor Education 


OUTDOOR EDUCATION (36h) 
NT Camping 
RT Mountaineering 


Recreation 


OXYGEN (362) 
RT Altitude 
Ergogenic Aids 
Lactic Acid 
Oxygen Uptake 
Oxygen Debt 


OXYGEN DEBT (363) 
Ki inerey Cost 
Oxygen 


Oxygen Uptake 


OXYGEN UPTAKE (Consumption) (364) 


BI Cardiorespiratory Measures 
RI Energy Cost 

Metabolism 

Oxygen 

Oxygen Uptake 


PADDLING (Competition) (365) 
RT Canoeing 


Rowing 


PAN AMERICAN GAMES (366) 


BT International Games 


PARALLEL BARS C367) 


BT Gymnastics 


PARENT ATTITUDES (368) 
BT Attitude 


RT Parent-School Relationship 


PARENT-SCHOOL RELATIONSHIP (370) 


RI Parent Attitudes 


PARENTS (369) 
Ri Public wRelataons 


PARKS C372) 


IAW Weyer aees 


PARTICIPATION G72) 
(in athletic programs) 
UF Attendance 
BT Programs 
RT Athletes 
Monathletes 


Sedentary Individuals 


Part Method 
USE Teaching Methods 


PASTIMES (373) 
UF Activities 
NI Mountaineering 


RI Games 


ae 
(ag6) iat A Qs VAT 
ot Wome Longbehnse 204 ‘Tel 

v nf z 


(Teo) +BAes FEdaNIAT ar 


eg li2amne 14 


(eee) 
(4.0. y "* eat th ee: pi ADE Pte | 
»' ahuprran TH 


etsi#yisinatan Loot 


COVES  SIMnHMODe ates il See TRMGAT) | 
, etherstosA. oak? A pala - 
| 7 netgsensel a 
» 3e _ Re = 
(O08) . paseny a a 
(de } i eee fet " 


ip] 4 a 
lary maiee 
+ 408502 -, a WO LA tr TAN aa. | 
(euiedyoTy| > Stoke nt) «4 Olaie 
sista se 30 ceae) iam . 
ne agi a ¥, ive 4 het a 


PULA BE a 

bons BS! oes «7 oo A of 
sinabivid ie, etngyhee 
aed OS y tant t 

bina eiciat 

+ Suede earl fe 


te SAL 


RI Handicrafts PERSISTENCE (560) 
Hobbies RI Aspiration Level 
Recreation 
Social: Activities PERSONALITY (377) 
Sports UF Character 

NT Personality Adjustment 
Peer Status BT Psychology 
USE Social Adjustment RT Attitudes 


Moral Values 


PENTATHLON C374) 
BT Track and Field PERSONALITY ADJUSTMENT (378) 
RT Decathlon BT Personality 
Psychology 
PERCEPTION C275) RIT Emotional Measures 
UF Depth Perception 
NT Hearing PERSONNEL (379) 
Kinesthesis BT Administration 
Vision RT Health Education 
RE Attention Human Relations 
Motor Learning Inservice Training 
Perceptical Motor Skills Job Analysis 
Rhythmic Ability Physical Education 
Recruitment 
PERCEPTUAL MOTOR SKILLS (376) Recreation Professionals 
(basie skilis) Teachers 
UF Basie Skills Selection 
Fundamental Skills Supervision 
NT Balance 
Body Image PH LEVEL (38h) 
Coordination BT Blood Measures 
Hand-Eye Coordination RT Lactic Avid 
RT Motor Learning 
Perception PHILOSOPHY (380) 
Rhythmic Ability UF Democracy 
Vision Leaders 


Values in Physical Education 


Performance NI Aims - Objectives 


USE Motor Performance RI Biographies 


Research 
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PHOTOGRAPHS (382) 
GY Instructional Materials 
RT Films 
Visual Equipment 
Physical Ability 
USE Motor Ability 
Physical Development 
USE Body Buiit 
Growth Development 


Somatotyping 


PHYSICAL EDUCATION* (383) 
NT Adapted Programs 
Athletics 
Programs 
BI Education 
RT Health Education 
Physical Therapy 


Recreation 


PHYSICAL EDUCATORS (384) 


(Administrators, Researchers, 


and Teachers) 

UF Leaders 

NT Administrators 
Teachers 

RT Biographies 
Health Educators 
Personnel 
Recreation Professionals 
University Faculty 

Physical Fitness 


USE Fitness 


PHYSICAL HEALTH (634) 
RT Fitness 
Health Education 
Hygiene 
Mental Health 


PHYSICALLY HANDICAPPED (385) 
BT Handicapped 
RT Adapted Programs 
Blind 
Correctives 
Hearing 


Mentally Handicapped 


PHYSICAL THERAPY (386) 
NT Adapted Programs 
Correctives 
RT Treatment of Injuries 
Physical Education 


Physically Handicapped 


PHYS TOLOGY * (337) 
NT Endocrinology 
RT Anatomy 
Animal Experiments 
Biochemical Analysis 
Human Body 
Physiological Cost 
USE Energy Cost 
Physique 
USE Body Build Somatotyping 


PLANNING (388) 
UF Organization 
BI Administration 
RE Architecture 
Construction 
Curriculum 


Facilities 


PLAY (389) 
RT Playgrounds 


Theory Development 
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PLAYERS (390) 
RT Coaching 
Games 
Sports 


PLAYING FIELDS (sports) (391) 
BT Facilities 


RT Sports 


POLEGEES (392) 
RACINE S teisa calon 
Laws 


Problems 


POLITICAL FACTORS 293) 
Bie Culture 
RT Evonomic Factors 
Government 


Sociology 


POLYNESIA (394) 


BT Countries 


POOR ACHIEVERS (632) 
RT Achievement 


Gifted 


Popularity of Sports 


UStesscportsrrererences 


POST: ‘SECONDARY (647) 
BT Schools 


RT Age 
Secondary 
Students 
POSTURE (335) 


RI Adapted Programs 


Power 


USE Strength 


PRACTICE (396) 
NT Meutal Practice 
RT Learning 


Motor Learning 


Practice Teaching 


USE Student Teaching 


PRELITERATE (age or Period) (397) 


BT History 


RI Primitive Scoieties 


PRESCHOOL (Children, program) (398) 


(~ages 1 to 4) 
BT Age 
Curriculum 


RT Primary 


PRIMARY (399)) 
(Chiidren, program - ages 5 - 8) 
BT Age 


Curriculum 
Schools 

RI Preschool 
Elementary 


Students 


PRIMITLVE SOCLETLES (400) 
(Societies resisting modern 
changes in civilization) 

BT Culture 
RI Ancient Civilizations 


Preliterate 


PRINCE EDWARD ISLAND (401) 
Rive Canada 
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PROBLEM SOLVING APPROACH (566) 
(Teaching technique) 
RI Creative Movement 
Teaching Methods 
PROBLEMS CoS) 
RT Administration 
Policies 


Programs 


PROFESSIONAL ASSOCIATIONS (402) 
NT AAPHER 
AMA 
CAPHER 
CMA 
CPEA 


GH RR 
Teachers Associations 


PROFESSIONAL PREPARATION (403) 
UF Teacher Training 
NT Student Teaching 
RIE Accreditation 
Education 
Graduate Programs 
Teachers 
Teaching Methods 
Undergraduate Programs 
PROFESSIONAL SPORTS (404) 
BIT Professionalism 
Sports 
RT Amateur Sports 
Amateurism 
Sports Governing Bodies 
PROFESSIONALISM (664) 
(Code and interpretation) 
NI Professional Sports 


RT Amateur Sports 


RT Amateurism 
Sports Governing Bodies 
PROGRAMS (405) 
(total planning involved) 
NT Curriculum 
Intramurals 
Interscholastic Athletics 
Participation 
Scheduling 
Testing and Measurement 
BT Health Education 
Physical Education 
Recreation 
RT Demonstration Projects 
Eval.uation Problems 
Evaluation Social Activities 
Surveys 
Time Allotment 
PROMOTION (406) 
RI Communications 


PUubwareeRellatdcons 


PropLoceptive senses 


USE Kinesthesis 


PROTECILIVE EQULPMENT (646) 

BT Equipment 

RI Equipment Testing 

Human Body 

PROVINCLAL GOVERNMENT (407) 

BY Government 

RT Federal Government 
PSY CHOLOGY * (408) 
NT Behavior 

Emotional Measures 


Mentally 111 
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NT Motivation 
Motor Learning 
Personality 


Personality Adjustment 


PUBLUC HEAT TH (409) 
NT Health Services 
RT Communicable Diseases 


Diseases 


PUBLIC OPINION (648) 
RE Attitude 


Public Relations 


PUBLIC RELATIONS (410) 
RE -~Administration 
Communications 
Demonstration, Projects 
Human Relations 
Parents 
Public Opinion 


Promotion 


PULSE RATE (aS) 
UF Brachial Pulse 

BI Cardiovascular Measures 
RT Blood Measures 
Blood Pressure 


Heart Rate 


PURCHASING (411) 
RT Budget - Finance 
Equipment 
Selection 


Specifications 


QUEBEC (412) 
BT Canada 


Questionnaire 


USE Surveys 


RACE (413) 
Nig Cau@aissecin 
Negro 


RT Racial Intergration 


RACLAL INTERGRATION (414) 
RT Race 


HOCiell WarcsiTnores 


RBC COUNT (415) 
(red blood cell count) 


BT Blood Measures 


REACTION TIME (416) 
BI Motor Performance 
RT Movement Time 


Response Time 


RECORDS (417) 
(Health and Physical Educa- 
tion) 

UF Inventory 
REG tpmenc 


Health Services 


RECREATION* (418) 

NT Programs 

RI Games 
Health Education 
Hobbies 
Inverests 
Leisure 
Outdoor Education 
Pastimes 


Physical Education 
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RT Recreation Centres RELAXATION (423) 


Social Activities RT Anxiety 


Emotional Measures 


RECREATION CENTRES (419) Stress 
BT Facilities 
RT Recreation RELIGION (424) 
NT oChureh 
Recreation Leaders RT Ethics 
USE Leadership Moral Values 
RECREATION PROFESSIONALS (420) Remedial Programs 
(Administrators Researchers USE Adapted Programs 
Teachers) 
UF Leaders . REMINIS CENCE (425) 
NT Administrators RT Learning 
Teachers 
RT Biographies RENNAISSANCE (period) (426) 
Health Educators BL “History 
Personnel 
Physical Educators REPORT CARDS (Schnee) (427) 
BI Evaluation 
RECRUITMENT (421) RI Grading 
RE Coaching 
Personnel RESEARCH (discussion of) (428) 
Selection RI Case Studies 
Philosophy 
RED CROSS SOCIETY (422) Surveys 


Rit First Aid 
Swimming RESPIRATION (429) 
NT Cardiorespiratory 


Reducing Measures 


USE Weight Reduction 
RESPLRATORY QUOTIENT (430) 


Rehabilitation BI Gardzorespiratory 
USE Correctives Measures 
REINFORCEMENT (652) RESPONSE TIME (431) 
RT Feedback RT Reaction Time 
Learning 
Motor Learning Retention 


Transfer USE Memory 
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RHYTHMIC ABILITY 
RT Motor Ability 


(644) 


Perception 


Perceptual Motor Skills 


Rhythmics 
RHYTHMICS (432) 
RI Creative Movement 
Creativity 
Dance 
Folk Dance 
Modern Dance 
Music 
Rhythmic Ability 
Rifle Marksmanship 
USE Shooting 
RINGS (433) 
BI Gymastics 
RINKS (Ice) (434) 
Bie facalienes 
Roentogenogram 
USE) -X=—ray 
ROLLER SKATING (435) 
RE Figure Skating 
BI Sports 
ROMAN (Ancient) (436) 


Br Ancient Civilizations 
ROWING (437) 
(Competitive event) 

Blo. Sports 
RI Paddling 


RUGGER (438) 


BI Sports 
RULES (Descriptions for (439) 
games and sports) 
Rf Description of Changes 
Officiating 
Sports Governing Bodies 
RUNNING (440) 
UF Distance Running 
BT Track and Field 
RT Cross Country Running 


Sprinting 


Rural 


USE Environment Factors 


RUSSIA (441) 
BIT Countries 
SAFETY (442) 


UF Safety Education 

Nie Accidents 

RT Accident Causes 
Accident Frequency 
Accident Liability 
Accident Prevention 
Firs Gerd 
Injuries 


Occupational Health 


Safety Education 
USE -Satety 
SAILING (443) 


BIT Sports 
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SALARY (444) 
RI Job Analysis 


SANITATION (445) 
BT Health Education 


SASKATCHEWAN (446) 
Bile Gata dea: 
S CHEDULING (447) 


BT Programs 
RT Team Teaching 


Time Allotment 


School Boards 


USEeeBoacds) Ofehducatvon 


SCHOOL - COMMUNITY (448) 
(School - community co-op- 
eration) 

UF Community — School 


RT Community 


Schools Health 
USE Health Education 


School Nurse 


USE Health Services 


SCHOOLS (449) 
NT Comprehensive 
Elementary 
Post-Secondary 
Primary 
Secondary 


RT Accreditation 


Br (es 


School Success 


USE. Academic 


DiCOLemeands 


USE Surveys 


SCOTLAND (450) 


BIT Countries 


SCOUTING (451) 
BIT Sports 


RES Evaluation 


Screening 


UST GlasiscHeniuca &lom 


SECONDARY (students, (452) 
ages 13 - 19, program) 
UF Adolescents 
High School 
BT Age 
Curriculum 
Schools 
RT Post-Secondary 


Students 


SEDENTARY INDIVIDUALS (630) 
RT Athletes 
Non-Athletes 


Participation 


SELECTION (of players, (453) 
equipment and related to 
personnel recruitment) 

TRE (Coaching 
Equipment 
Personnel 
Purchasing 


Recruitment 
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SENIOR CITIZENS 


SEX EDUCATION 


Self Concept 


USE Aspiration Level 


(454) 
BIT Adults 
Age 


SEX (455) 


NT Boys 
Giycile 
Men 


Women 


(455) 
BT Education 


Health Education 


41 - 


SKIING (snow) (462) 
RT Cross Country Skiing 
Jumping 


Water Skiing 


Skill Analysis 
USE Mechanical Analysis 


Skilled Individuals 
USE Athletes 


Skill Learning 


USE Motor Learning 


Slreatil Ihe 
USI8, Mioyecre Slcaiilits 


RI Family Life Education 


Menstruation SKINFOLD MEASURES (463) 
Venereal Diseases RI Body Density 
Fat 
SHOOTING (rifle) (457) 
UF Rifle Marksmanship SLOW LEARNERS (464) 
RT Ability 
SHOP Ud. (458) Handicapped 
Br rack and Field Special Education 
SHOULDER (459) SMOKING (465) 
BT Human Body UF Tobacco 
BT Health Education 
SIDE HORSE (460) RT Alcoholism 
BT Gymnastics 
SOCCER (466) 
SKELETAL AGE (461) BT Sports 
RT Age RT Kicking 
Maturity SOCIAL ACTIVITIES (643) 
X-ray SOCLAL ADJUSTMENT (467) 


UF. Peer Status 


BT Adjustment 
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RT Aims ~ Objectives 
SOC@nielL ANewsnat estes 
Social Factors 


Sociometry 


SOCIAL FACTORS (468) 
(in physical education, health, 
and recreation, individual and 
group) 
BT Culture 
RT Economic Factors 
Racial Intergration 
Social Adjustment 


Sociology 


Social Image 


USE Social Adjustment 


SOCIO-ECONOMIC STATUS (469) 
RIE Soe@stall Mevewerds 


Economic Factors 


SOCLOLOGY (470) 
RT Economic Factors 
Laws 
Political Factors 
Social Factors 


Economic Factors 


SOCLOMET RY (471) 


RT Social Adjustment 


SOFTBALL (472) 
RT Baseball 
BI Sports 


SOMATOTYPING (473) 
UF Physical Development 


UF Physique 

NT Anthropometric Measures 
Body Build 

BE *Classtitication 


RT Body Density 


Height 

Weight 
SOUTH AMERICA (631) 
SPAIN (474) 


Bia Gomitmikes 


SPECIAL EDUCATION (475) 
BT Education 
RI Emotionally Handicapped 
Mentally Handicapped 


Slow Learners 


SPECLFLCATIONS (476) 
(Equipment, etc.) 
RI Equipment 
Facilities 


Purchasing 


SPECLEDGLI Ye (rela gings Foun Gy 7) 
skill learning) 
RT Learning 


Motor Learning 


SPEED (of movement) (478) 
BT Motor Performance 
RT) SASLECLY. 
Fitness 


Movement Time 


SPEED SKATING (479) 


BI Ice Skating 
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SPORT PREFERENCES (480) NT Sailing 
RT Interests Shooting 

Skiing 

SPORTS (games of high (481) Soccer 
organization) Sogtball 


UF Activities Speed Skating 


NT Amateur Sports Squash 
Archery Surfing 
Badminton Swimming 
Baseball Syncronized Swimming 
Basketball Tennis 
Bowling Track and Field 
Boxing Volleyball 
Cricket Wrestling 
Cross Country Running RI Competition 
Cross Country Skiing Pastimes 
Curling Players 
Cycling Playing Fields 
Diving 
‘ SPORTS GOVERNING BODIES (482) 
Equestrain 
‘ NT AAC of C 
Fencing 
RT Amateur Sports 


Field Hockey 


, ; Amateurism 
Figure Skating 


Government 


Fishing 
Professional Sports 
Football 
Professionalism 
Golf 
, Rules 
Gymnastics 
Sports 
Handball 
Hockey 
; SPORTSMANSHIP (483) 
Horse Racing 
RT (Ethics 
Hunting 
Moral Values 
Judo 
Lacrosse 
' SPRINT io. ART (485) 
Paddling (canoe, kayaking) 
BI Sprinting 
Professional Sports 
Roller Skating 
SPRINTING (484) 


Rowing 
Ni Splint stack 


Rugger 


BT 


Swimming 


Track and Field 


RI Running 
SQUASH (486) 
BI Sports 
Staleness 
USE Motivation 
STATISTICAL ANALYSIS (487) 
NT Factor Analysis 
Normative Studies 
Surveys 
RE Statistical Data 
STATISTICAL DATA (488) 
RT Statistical Analysis 
Surveys 
STEEPLECHASE (489) 
BI Track and Field 
STRENGTH (490) 
Ur Grip Strength 
Power 
Strength Development 
Ni Concentric Strength 
EGCentric Strength 
Isometric Strength 
Isotonic Strength 
BT Fitness 
RE Cable Tension Strength 


Dynamome ters 

Human Body 

Testing and Measurement 
Training 


Transfer 


Strength Development 


USE Strength 


Strength Measures 


USE Testing and Measurement 


STRESS (physical pressure (491) 


or emotional strain) 


UF Tension 
NT Electrical Stress 
BT Emotional Measures 
RT Anxiety 
Fatigue 
Force 
Motivation 
Relaxation 
STUDENT ATTITUDES (492) 
BT Attitudes 
STUDENT TEACHING (494) 


UF Practice Teaching 


Be 
RT 


Professional Preparation 
Teachers 


Undergraduate Programs 


STUDENTS (493) 


RT 


Stunts 


Age 

Elementary 
Graduate Programs 
Post-Secondary 
Primary 

Secondary 


Undergraduate Programs 


and Tumbling 


USE Tumbling 
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SUPERVISION (495) TEACHER ASSOCIATIONS (503) 


RI Personnel BT Professional Associations 


SURFING (496) TEACHER ATTITUDES (504) 
BT Sports BT Attitudes 
SURVEYS (497) TEACHER CERTIFICATION (505) 
UF Questionnaire UF Certification Requirements 
score Card | BT Professional Preparation 
RT Comparative Analysis RT Accreditation 
Evaluation Programs Evaluation 
Research 
Statistical Analysis TEACHERS (506) 
Statistical Data NT Classroom Teachers 


Bi stealthy Hducators 
SWEDEN (498) Physical Educators 
Br Countries Recreation Preofessionals 


RT Personnel 


SWIMMING (499) Professional Preparation 
NT Backstroke Student Teaching 
Breaststroke Teacher Associations 
Butterfly Stroke University Faculty 


Crawl Stroke 

Sprinting Teacher Training 

Syncronized Swimming USE Professional Preparation 
BL Aquatics 

Sports Teaching 


USE Teaching Methods 


SWIMMING POOLS (500) 
Bimebactliries TEACHING METHODS (507) 
UF Methods 
SYNCRONIZED SWIMMING (501) Part Method 
Br Aquatics Teaching 
Swimming Whole Part Method 
Sports RI Coaching 
Inservice Training 
TALWAN (502) Motor Learning 
Bry eCountries Problem Solving 


RT China Professional Preparation 
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RI Team Teaching 


TEAM TEACHING (and planning) (508) 


RI Scheduling 
Teaching Methods 


TELEMETRY (equipment) (509) 


BT Laboratory Equipment 


TELEVISION (661) 
Bie instructional Materials 


Visual Equipment 


TEMPERATURE (510) 
UF Cold 
Heat 
Hot 


RT Blood Measures 
Cardiovascular Measures 


Dehydration 


TENNIS (511) 
Bl oe perts 
TENNIS COURTS DD) 


MP  [Bay@at Isesves 


Tension 


USE Stress 


TEST CONSTRUCTION @513)) 
RT Testing and Measurement 


Tests 


TESTING AND MEASUREMENT (514) 
UF Measurement 
Strength Measures 


io Ma Sint nb = oer oy 8 


BT Programs 

RT Attitudes 
Bicycle Ergometer 
Equipment 
Equipment Testing 
Fitness 
Grading 
Knowledge 
Motor Skills 
Scoial Adjustment 
Sociometry 
Strength 
Test Gonseruction 
Tests 


Treadmill 


TESTS (deseription and ~(5i5>) 
review of) 
RD Coericalum 
Tést Construction 


Testing and Measurement 


THEORY DEVELOPMENT (516) 
RE Description of Changes 
Philosophy 


Play 


Therapy 
USE Physical Therapy 


Treatment of Injuries 


THROWING (or pitching) (517) 
RT Baseball 
Footbali 
Track and Field 


TIME (important factor) (518) 


Ri Homes 
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RT Impulse 
Velocity 
TIME ALLOTMENT (649) 
RT Curriculum 
Programs 


Scheduling 


Timing 


USE ee Coomdinataon 


Tobacco 

USE Smoking 
TRACK C519) 

BIT Facilities 

TRACK AND FIELD (520) 
NI Cross Country 

Decathlon 

Discus Throw 

Hammer Throw 

High Jump 

Hurdles 

Javelin Throw 

Long Jump 

Marathon 

Pentathlon 

Running 

SOt Put 

Sprinting 

SGI obart 

Steeplechase 

Tripple Jump 

Walking 
BI Sports 
RT Jumping 


Throwing 


47. - 


Trainer 
USE Treatment of injuried 
TRAINING (521) 
(Techniques and programs) 
UF Conditioning Programs 
NE Circuip Training 
Interval Training 
Weight Training 
RI Fitness 
Strength 
Transfer 
TRAINING ROOM (662) 
BT Facilities 


RI Treatment of Injuries 


TRAMPOLINE (522) 
BT Gymnastics 
RT Tumbling 

TRANSFER (psychology) (523) 


RI Motor Ability 
Motor Educability 
Motor Learning 
Motor Skills 
Reinforcement 
Strength 
Training 
TREADMILL (524) 
RI Cardiorespiratory Muscles 
Fitness 
Testing and Measurement 
Work Capacity 
TREATMENT OF INJURIES (525) 
UF Therapy 
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UF Trainer 
BT Injuries 
RT Physical Therapy 


Training Room 


TRIPLE JUMP (526) 
UF Hop, Step, and Jump 
BY lreck and Field 


TUMBLING Ca27) 
UF Stunts and Tumbling 
RT Gymnastics 


Trampoline 


UNDERGRADUATE PROGRAMS (528) 
BY Curriculum 
RT Graduate Programs 
Professional Preparation 
Students 


Student Teaching 


UNEVEN PARALLELS on) 


BT Gymnastics 


UNITED KINGDOM (226) 
NT England 


BT Countries 


UNITED STATES (530) 


Bi Gountrires 


UNIVERSITIES (530) 
UF Colleges 
RE Acereditation 


Intercollegiate Athletes 


UNIVERSITY FACULTY (532) 
UF Faculty 


RE Physical Educators 


Teachers 


Urban 


USE Environment Factors 


Values in Physical Education 
USE Aims - Objectives 
Moral Values 


Philosophy 


VAULTING (533) 
BT Gymnastics 


VELOGLTY “Analysis of | (534) 
movement) 
RI Impulse 
Kinesiology 
Mechanical Analysis 


Time 


VENEREAL DISEASES (663) 
Rie Heaven Educa tslom 


Sex Education 


VERBAL LEARNING (535) 
BI Learning 


RI Motor Learning 


VISION (536) 
UF Aye Movement 
NT Blind 
BI Perception 


RT Perceptual Motor Skills 


VISUAL EQUIPMENT C537) 
NI Television 


BT Equipment 
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BT Instructional Materials 
RT Films 


Photographs 


Vital Capacity 
USE Cardiorespiratory 


Measures 


Vitamins 


US ENN Uitetedate on 


VOLLEYBALL (538) 
BIT Sports 


Waistline 


USE Abdomen 


WALVRES (3539) 
RE Accident Liability 


Accidents 


WALKING (includes Competition) (540) 


Buk Wreeyelic Fwovel 1) alevileal 


WARM-UP (541) 
RL Fitness 


Motor Performance 


WATER SKIING (542) 


RE Skiing (snow) 


WEIGHT (543) 
UF Body Weight 
NT Weight Reduction 
BY Body Build 
Body Density 
Calorie Consumption 


Fat 


RT Height 
Human Body 
Obesity 
Somatotyping 


Weight Training 


WEIGHT LIFTING (Competition) (544) 


RI Weight Training 


WEIGHT REDUCTION (545) 
UF Reducing 
BT Weight 
RI Body Density 
Calorie Consumption 
Dehydration 
Exercise 
Fat 
Obesity 


Wrestling 


WEIGHT TRAINING (overload) (546) 
BT Training 
RT Body Build 
Exercise 
Weight 


Weight Lifting 


WEST EUROPE (657) 
WOMEN (547) 

Poe Goletaclesy 
WOMENS ATHLETICS (548) 


ey JNtelawileneyes 


RI Menstruation 


WORK CAPACITY (related to (549) 
body capacity and efficiency) 
BT Cardiovascular Measures 


RI Bicycle Ergometer 
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RI Fitness YWHA (Young Womens Hebrew 
Treadmill Association) 


REP RVWGA 
Work Load 


USE Job Analysis 


Workers (related to industry) 


USE Industry 


WORLD CHAMPIONSHIPS (550) 
BT Championships 


international Games 


WRESTLING Gs) 
BI Sports 
RT Weight Reduction 


WRIST (642) 
BT Human Body 


JOnmMEes 


X-RAY (552) 
UF Roentogenogram 


RT Skeletal Age 


YMCA (Young Mens Christian (553) 
Association) 
RT YMCA 
YMHA (Young Mens Hebrew Assoc.) (554) 
YOUNG ADULTS (559) 
Bl eAdults 
Age 


YWCA (Young Womens Chris- (556) 
tian Association) 


RT YWHA 


(557) 
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APPENDIX ''A" 


Terms for Dating Historical and Comparative 


Information and/or Year of Study 


In addition to the descriptive terms in the main body of 
the thesaurus, ie. Preliterate, Ancient Civilizations, Modern 
Byzantine, Medieval, Rennaissance - the following terms (dates) 
may be used to specifically indicate the year or years in history 
for which the information is collected. 

Beginning in 1960, each year following is included as a 
term which is to be used in tagging the year the study has been 
completed and the year pertinent to the information in the 
document. 

Ali years prior to’ the birth of Christ (BC) may be 
described each 100 years with the following terms. The term 
"100 BC'' is meant to index and indicate the years 1 BC to 100 BC 
inclusive, and '200 BC" covers the period between the years 101 BC 
ande2Z00.BC. 

The years 100 AD to 1000 AD may be used to index and 
retrieve information pertinent to each 100 years in this period. 
The period from 1050 to 1800 may be indexed each 50 years, from 
1800 to 1940 every 10 years, from 1940 to 1960 every 5 years, and 


each year may be employed from 1960 to the present. 
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salen . Sees 


Authorized Descriptors 


100 BC (567) 1650 (598) 

200 BC (568) 1700 (599) 

300 BC (569) 1750 (600) 

400 BC (570) 1800 (601) 

500 BC (571) 1810 (602) 

600 BC C72 1820 (603) 

700 BC Cs72) 1830 (604) 

800 BC (574) 1940 (605) 

900 BC (575) 1850 (606) 

1860 (607) 

100 AD (576) 1870 (608) 

200 AD (577) 1880 (609) 

300 AD (578) 1890 (610) 

400 AD (579) 1900 (611) 

500 AD (580) 1910 (612) 

600 AD (581) 1920 (613) 

700 AD (582) 1930 (614) 

800 AD (583) 1940 (615) 

900 AD (584) 1945 (616) 

1000 AD (585) 1950 (617) 
1050 (586) 1955 (618) 
1100 (587) 1960 (619) 
1150 (588) 1961 (620) 
1200 (589) 1962 (621) 
1250 (590) 1963 (622) 
1300 (591) 1964 (623) 
1350 (592) 1965 (624) 
1400 (593) 1966 (625) 
1450 (594) 1967 (626) 
1500 (595) 1968 (627) 
1550 (596) 1969 (628) 


1600 (597) 1970 (629) 


APPENDIX F 


The Flow Diagrams 


PRE-FILE 


READ 
NO. OF TERMS 
THESAURUS 


PRINT 
THESAURUS 


Y 


READ 
NUMBER OF 
CITATIONS 
INPUT 


READ 
DOCUMENT NQ. 
CITATION 


WRITE 
CITATION 
ON 
FILE 


READ 


DESCRIPTOR TERMS CHECK FOR 
USED IN THE BLANK DESCRIPTOR 
INPUT FIELD 


PROFILE 
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No. of terms (NDICT) 
Terms (DICT) 


No. of citations (NUMCIT) 


Read one input profile 
at a time, and check 
descriptors 


The number of descriptor 
terms is determined after 
locating the first blank 
field, if no blank number 
is 24 


ESTABLISH THE 
NUMBER OF TERMS 
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STORE DOCUMENT 
NUMBER HAVING 
DESCRIPTOR ERROR 


es 


YES a 


PRE-FILE (2) 


READ 
ELEMENTS OF 
CITATION ON 
eis 


PRINT 
ELEMENTS OF 
CITATION ON 
FILE 


a LET 


CALL 
SUBROUTINE 
LOOKUP 
TO VERIFY 
TERMS 


— r = = 
——~ A DESCRIPTOR TERM 
je eces 


END OF 
PROFILES 


YES 


PRINT 
GOCUMENT NOS. 
HAVING ERRORS 


END ) 
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Descriptor term error 
messages are written 
in subroutine 


The document numbers 
having descriptor errors © 
are written at end of 
listing 
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FILE 
No. of terms (NDICT) 
No. OF TE 
5 RMS 
Pecan Terms (DICT) 
pant tee CFILE: with or without 
CITATION FILE format control (1) 
INVERTED FILE IFILE: without format 
control (2) 
The number in each CFILE 
WRITE | record can be checked to 
\ NRE EIU i avoid overwriting 
ors ia (only on initial create) 
(cial igicahs ae naa The skeletal records for 
ee ; IFILE are written blank 
\ RECORDS ! (only on initial create) 


PRINT 
THESAURUS 


Caretaker files: first up- 
date record (LOCNUM, 
ADDFAC, LCHAIN, LADD) 
and location vector, number 
of elements vector, and 
Space available vector 


READ 
CARETAKER 
FILES 


DOES 
ANY I FILE 
RECORD HAVE NO 
SPACE? 


Job terminated if overflow 
or lack of space exists 
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FILE (2) 


READ 
NUMBER OF 
CITATIONS 
INPUT 


READ 
DOCUMENT NO. 
CITATION 


READ 


DESCRIPTCR CHECK FOR 
TERMS IN BLANK DESCRIPTOR 
FIELD 


PROFILE 


IS THERE 
A DESCRIPTOR 
TERM ERROR 


STORE DOCUMENT 
NUMBER HAVING 
DESCRIPTOR ERROR 


ViES 


PRINT MSG 
“ATTEMPTED TO 
WRITE IN 
FULL RECORD” 


CHECK 
FOR EMPTY 
RECORD TO 
WRITE 


END 
OF PROFILES 


CALL 
BISORT 
TO SORT MATRIX 
ON TERM CODE 
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Each document input 
profile is read and 
term code numbers 
are stored 


ESTABLISH THE 
NUMBER OF TERMS 


CALL 
SUBROUTINE 
LOOKUP 


WRITE 
CITATION ON 
FILE PRINT 
CITATION 


STORE TERM 
CODE NUMBERS 
ANG DOC. NO. IN 
MATRIX (COUCES) 


All input profiles have 
been read, and all term 
code numbers stored 
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SEPARATE PART 
eens OF MATRIX FOR 
A TERM CODE NO. 


UPDATE 
CARETAKER FILES 
(NELEM) (SPACE) 


1S 
SPACE LESS THAN 
MINIMUM 


WES 


SET SPACE 
TO MINIMUM 


ALTER LOCATION 
FOR WRITING TO 
THE FOLLOWING 
PHYSICAL RECORD 
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FILE (3) 


String of document 
numbers are associated 
to a given term code number 


Tests for the existence 
of term code record 


Saeco 


TERM 
CODE NUMBER 
ON FILE 


IF RECUCE SPACE 

RECORD REQ'D SO THAT RECORD 

GT PHYSICAL IS SIZE QF PHYS 
RECORD 


RECORD 


WRITE MSG 
"TERM USED 
TO CAPACITY’ 


SPACE Nes 100) 
LESS THAN 0 7 aa oa aaa BS 


There must be sufficient 
Space on physical record 
to write term code record 


CALCULATE THE 
AMOUNT LEFT ON 
THE PHYSICAL REG. 


SPACE 
SUFFICIENT FOR 
ENTRY? 
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FILE (4) 


WRITE THE 
RECORD IN 
INVERTED 
FILE 


IS 
SUFFICIENT 
SPACE AVAILABLE 
TO ADD 


No sufficient space for 
additions to existing record, 
it is necessary to chain or 
overflow record 


THE SPACE 
VALUE FOR TERM 
TAKES NEG. VALUE 


WRITE THE 
ADDRESS FOR 
OVERFLOW 
RECORD 


WRITE A PART 
OF RECORD iN 
MAIN FILE 


UPDATE ADDRESS 

VARIABLE FOR 
OVERFLOW 

(LCHAIN,LADD) 


WRITE THE 

REMAINING REC 
IN OVERFLOW 

REGION 


This step writes in existing 
record as space for additions 
is sufficient, 


ALTER SPACE 
VALUE FOR THE 
RECORD 


WRITE THE ; 


RECORD IN 
INVERTED 
FILE 
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master 


The caretaker files must 
be employed on all sub- 
sequent FILE or SEARCH 


jobs 


FILE (5) 


PRINT MSG 
1 CARETAKER 
FILES OUTPUT 


IS 


ANY RECORD PEE DEG 
1N OVERFLOW OR TO TP RECORD Pibbeo 
TO CAPACITY 


Ce OR OVERFLOW 


PUNCH 
CARETAKER 
FILES 


Buffer cleared by writing 
two blanks, interrupt caused 
by intentional address error 


THE BUFFER IS 
CLEARED; ERROR 
CAUSING JOB 
INTERRUPT 


PRINT MSG 
‘JOB TERMINATED 
NO CHANGES 
IN FILES’ 
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LOOKUP 
(Subroutine) 


SET COUNTERS 
INDEX, (L) LEAST 


SET FLAG : 
FLAG =0 NUMBER=0, (NH) 
HIGH NUMBER=DICT+1 


NO 
FURTHER TERMS 
TO CHECK 


CHECK TERM 
WITH THESAURUS 
TERM MIDWAY 
BETWEEN LEAST/HIGH 


CALL 
ICMPAR TO 
CHECK TERM 


TERM 
ALPHABETICALLY 


SET LEAST 
NUMBER TO 
INDEX 


EQUAL 


STORE TERM 
CODE NUMBER 


GREATER 


SET HIGH 
NUMBER TO INDEX 


STORE TERM 


WRITE MSG SET FLAG CODE NUMBER 
TERM NOT FLAG =FLAG+1l AS ZERO 
FOUND 


N.S. This routine verifies each term in the array passed to the 
subroutine from the mainline FILE, and one term Is 
passed at a time from the mainline SEARCH. 


SEARCH 


READ 
NO. OF TERMS 
THESAURUS 


DEFINE FILES: 
CITATION FILE 
INVERTED FILE 


PRINT 
THESAURUS 


READ 
CARETAKER 
FILES 


READ 
DATE OF 
SEARCH 


bf ~<< 


READ 
1ST CARD 


No. of terms (NDICT) 
Terms (DICT) 


CFILE: with or without 
format 
IFILE: without format 


Location vector 

Number of elements 
vector 

Space available 
vector 


Search begins 


VECTOR 
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Vector to record 
nor par | NOT parm 


WRITE 
QUESTION NO. 
DATE, TITLE 


READ 
2nd CARD 


WRITE 
NAME 
ADDRESS 


WRITE 
QUESTION NO. 
DATE, TITLE 
NAME 


SEARCH (2) 


READ 
3rd CARD 


AND ED 
— ao 

TITLE or AGAIN 8) 
SEARCH 10) 


IDENTIFY 
CARD 
(IDENT) 


WRITE 
CARD IMAGE 


Record parameter 
numbers which are 
NOT parameters 


SET APPROPRIATE 
TERM IN NOT PAR 
VECTOR=3 


WRITE 
IDENT, TERM 


READ 
NEXT CARD 


C0 SEARCH () 


AUTHOR 
IDENTIFY 
CARD 
(IDENT) 
AND TITLE | AGAIN 


KODE(PARNUM, TERNUM) 


NOT 


SEARCH (3) 


CALL 
SUBROUTINE 
LOOKUP 


STORE TERM 
NUMBER IN VECTOR 


WRITE 
CARD IMAGE 


IF TERM 
IS NOT FIRST 
OF PARAMETER 


1S 
PARAMETER 
NOT /AND 
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This routine verifies 
the term, sets FLAG=1] 
if the term is in error 


eee) 


Store term numbers in 
each descriptor parameter 


in the profile 


SEARCH (4) 


7102 


This routine stores author 


CALL 
SUBROUTINE 
| MOVE 


‘AND’ 
TYPE=1 


READ 
NEXT CARD 


IDENTIFY 
CARD 
(IDENT) 


G AUTHOR SEARCH 108) 


WRITE 
IDENT 
TERM 


IDENTIFY 
CARD 
(IDENT) 


Con DESCRIPTOR 
Cog TEESE 
WRITE 


CARD IMAGE 


IHC REMENT 
AUTHOR 
NUMBER 

(ANUM) 


STORE NO. 
mOF AUTHORS OF 
WS WAAele 


my Pea 
YES INITIALIZE 
AUTHOR NO. 


terms of each type in profile 
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SEARCH (5) 


STORE NO. 
OF AUTHORS OF 
THE TYPE 


WRITE MSG 
“MIXED MODE 
NOT PERMITTED”’ 


WRITE MSG 
“USING AUTHORS 

AND PRECEDES [- 
NOT” 


WRITE MSG 
"NO SEARCH 
COMMAND, NO 
SEARCH”? 


INITIALIZE 
COUNTERS AND 
FLAGS 


ESTABLISH TERIA 
RECORD - LOCATION 
IN FILES - FIND 
THE RECOAD 


file begins at this point 
in procedure 


ARE THERE 
ELEMENTS IN THE 
RECORDS? 


DOES THE 
RECORD OVERFLOW? 


SET 
FFFLAG 


The search of the inverted 
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SEARCH (6) 


READ 
INVERTED FILE 
RECORD 


1S 
THERE OVERFLOW 


Store in a vector document 
numbers for all terms ina 
single parameter 


READ 
ADDRESS IN 
OVERFLOW 


Document numbers for 
subsequent parameter 

are concatenated prior 
to sorting 


READ 
OVERFLOW 


DOCUMENT 
NUMBERS FOUND 


MES 


1S 
THIS A ‘NOT’ 
PARAMETER 


PROCESS THE 
NEXT PARAMETER 


CALL 
BISORT TO SORT 
NUMBERS FOUND 


AND parameter: keep only 

numbers that appear more 
than once. 

NOT parameter: keep only 

numbers that appear once. 


ELIMINATE SOC. 
NUMBERS DEPENDING 
ON PARAMETER 


DO 
DOCUMENT NOS. 
REMAIN IN 
VECTOR? 


ARE 
THERE AUTHOR 
TERMS? 
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SEARCH (1) 


The length of the compare 
field is established by 
checking back to first 
non-blank character 


CALCULATE THE 
LENGTH OF AUTHOR 
TERM USED 


One descriptor parameter 
precedes author parameter- 
read only documents found 
by descriptor 


READ 
CITATION FILE 
FIRST OF 
DOC, FOUND 


WRITE CITATION 


ICMPAR TO COMPAR a Ree aaa PUNCH 
AUTHOR TERM WITH iN CITATION : TALLY CARD ay 


EACH IN GITATION/ 


WRITE 
CITATION PUNCH 
TALYY CARD 


READ 
CITATION FILE 
DOCS FOUND 


WRITE MSG | 


"NO DOCUMENT 
HITS FOUND” 


899 


READ 
REMAINING 
PROFILE 


LAST CARD 


If serious error occurs 
in profile, the remainder 


TEST WRITE MSG 


of profile is read and the eee ics "SERIOUS ERROR TEEN hy 
descriptor terms are looked hha a 
up and verified in the aod 

thesaurus Y DESCRIPTOR 


WRITE 
IDENTIFIER 
TERM 


CALL 
SUBROUTINE a 
LOOKUP M 


VERIFY TERMS 
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TALLY 


This must be altered with 
changes to the system 


READ 
NUMBER OF 
DOCUMENTS 
IN 
SYSTEM 


This label should include 
“tally after X questions" 
or ‘'tally document ret- 
trieval" 


READ DATE, 
APPROPRIATE 
LABEL 


The number of card fields 
Should be consistent with 
the current number of 

documents in the system 


READ CURRENT 
CUMULATIVE 
TOTALS 


Read a single tally card 


READ DOCU- 
MENT NO. 
ON TALLY 

CARD 


a ee ee eee ee 


PRIRT ALL 
UPDATED CUMU- 
LATED TOTALS 


END OF 
TALLY CARDS 


update cumulated 


PUNCH 


| INCREASE CUMU- 


f LATED TOTAL BY tatals ALL UPDATED 
| ONE FOR DOC CUMULATED 
NUMBER “TOTALS 
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LIBRARY 


READ 
CITATION 
(TAPE FILE) 


END 


Each citation in the Citation File is read and printed. 
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